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FORWARD

DoD Directive 5000.4 "OSD Cost Analysis Improvement Group", provided

the charter for 1he Cost Analysis Improvement Group (CAIG) ftreviewand

establishfcriteria, standards, and procedures concerning the preparation

and presentation of cost estimates for defense systemso'to'the Defense

Systems Acquisition Review Council (DSARC).*and thc CAI. In support of

this objective, the CAIG has periodically issued guidance for development

and presentation of Operating and Support (O&S) costs for OSD review. To

date, general guidance has been made available in the form of Cost

Estimating Guides.

In consonance with that general guidance, the following example of a

CAIG O&S Cost Estimate Report covering a hypothetical caseAhas been

developed. This will further assist the cost analyst in the preparation of

cost-estimating reports submitted to the DSARC and CAIG during the

acquisition process of a modification program and for general applications.

This example is not intended to imply the existence of a specific

modification program. Nor does it imply a preference for one analysis

technique over another. The example illustrates how O&S costs can be

developed for CAIG review with available data bases, and displays an

appropriate format for presentation of cost estimates.

The existing F-16A data base was used only to illustrate the need to

relate an estimate to an existing similar system and to ensure a consistent

relationship between values and the cost element structure. Each case
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should address data which is the most complete and accurate for its

purpose. Further, the level of detail depicted in this example may be

greater tn that which is available or appropriate to a specific case.

The example is designed to complement the CAIG O&S Cost Estimating

Guides. Jointly, these two documents can provide a program manager with

the basis to develop a cost estimate that is acceptable for CAIG review.
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EXECUTIVE SUMMARY

Operating and Support (O&S) costs for the F-16X MSIP and the

current F-16A are shown below.

F-16A to F-16X MSIP O&S COST COMPARISON - AFSARC I

FY84$ - Millions, 24 PAA/Sqdn, 561 Total PAA

F-16A F-16X MSIP

/Acft/yr 1.45 1.56
/Sqdn/yr 34.88 37.52

15 yr Force O&S 9,245.25 9,941.42

The force O&S costs are based on a five year delivery sched-

ule plus ten years of full force operations . . .

The cost growth reflected in the F-16X MSIP is due primarily

to the incorporation of several new subsystems . . . In par-

ticular, the addition of Low Altitude Targeting Infra-Red for

Night (LANTIRN) is estimated to increase O&S costs by $653,200

per squadron per year, or by 1.9%. Other significant modifica-

*" tions include the Precision Location Strike System (PLSS), the

AN/APG-68 Fire Control Radar, and the GPU-5A 30MM Gun Pod.

These three increase O&S costs by .70%, .73%, and .87%, respec-

tively. F-16X MSIP costs are projected to be greater than the

F-16A baseline costs due to the addition of 11 maintenance

technicians per squadron and additional repair material costs

which are required to support the new subsystems . . .

Although the capability of the aircraft will increase dra-

matically, O&S costs will only increase by 8%. This is due to

the increased reliability and maintainability associated with

VHSIC incorporation, increased utilization of built-in test

(BfT), fiber optics, and . * .

Note: The cost information presented above is hypothetical, and
should not be construed as representing actual F-16 costs.
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GUIDANCE: THE EXECUTIVE SUMMARY IS A SIMPLE ONE PAGE NARRATIVE

~PROVIDING THE BOTTOM LINE COSTS, FORCE SIZE, MAJOR

~COSTS DRIVERS, AND ASSUMPTIONS. INCLUDE A BRIEF

EXPLANATION OF DIFFERENCES PREDICTED BETWEEN BASE-

LINE SYSTEM AND THE NEW SYSTEM.
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I. INTRODUCTION

This Operating and Support (O&S) cost analysis report is

submitted in support of the Air Force Acquisition Review Council
(AFSARC) Milestone I review of the F-16X Multi-National Staged

Improvement Program (MSIP) . . . All values included in this

report are in FY84 dollars unless indicated otherwise . . .

A GUIDANCE: IDENTIFY THE MILESTONE, JUSTIFICATION OF MAJOR SYSTEM

NEW START (JMSNS), AND SYSTEM CONCEPT PAPER (SCP) WITH

DATE AND THE BASE YEAR FOR COSTS IN THE INTRODUCTION.

The F-16X MSIP program is intended to enhance the perform-

ance capabilities of the F-16 series of aircraft through the

* addition of new systems and the alteration of existing systems.

Although the current F-16A is a highly capable aircraft, JMSNS

threat analyses have identified specific capabilities which must

be incorporated if the F-16 is to continue to perform its multi-

role mission while surviving in the air defense environment of

the 1990's

GUIDANCE: INCLUDE A SHORT STATEMENT SUMMARIZING THE JMSNS/SCP

AND ANY SIGNIFICANT DEVIATIONS THAT THE COST ANALYSIS

MAKES FROM THE DOCUMENTS.

The MSIP can generally be categorized as approaching full-

scale development. The diverse levels of technological maturity

of the prospective modifications make classification of a stage

a of development possible only at the individual modification

level. Some are currently being incorporated, while others are

- scheduled for Initial Operational Capability (IOC) in the 1990s

'""" " "". " '-' "' . ." "" " ".. ... .." . . . . . .." C " " '"i A" ."".



There are 107 modifications detailed in a recent F-16 Master

Modification Plan. The major configuration changes contemplated

involve incorporation of the following:

- Expanded Capacity Fire Control Computer

- Advanced Central Interface Unit (ACIU)

- UOpfront Communications, Navigation & Identification
(UFCNI)

- Data Transfer Unit (DTU)

- AN/APG-68

- Low Altitude Navigation and Targeting Infra-Red for
Night (LANTIRN) Pod

- Advanced Medium Range Air-to-Air Missile (AMRAAM)

" - Airborne Self-Protection Jammer (ASPJ) Integration

- ALR-74 Radar Homing and Warning (RHAW) Set

- NAVSTAR/Global Positioning System (GPS)

- Joint Tactical Information Distribution System (JTIDS)

- Precision Location Strike System (PLSS)

- GPU-5A 30MM Gun Pod

- EJS (Anti-Jam Communications)

- Direct Power Source for Flight Control System (FCS)

GUIDANCE: ALSO, OJTLINE THE MODIFICATION PROGRAM, ITS STAGE OF

DEVELOPMENT, MAJOR SYSTEM PARAMETERS, AND MAJOR

* POTENTIAL RISKS THAT IMPACT OPERATING AND SUPPORT

(O&S) COSTS.

* A diagram of the F-16 series is presented in Figure 1.

The flying hour program is 305 Flight Hours per Primary

. Aircraft Authorized per Year (FH/PAA/YR) for operational air-

*' craft.

2
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Table 1 compares O&S costs for the baseline aircraft (F-16A)

and the estimates developed for the F-16X MSIP aircraft. The

substantial F-16 force size and a six year operating history

provides the necessary historical data base for credible cost

estimation. Reasons for significant variances between the O&S

costs of the two aircraft are also outlined in Table 1. The

estimated impact of each modification is explicitly identified

in Table 1-A.

Table 2 presents the detailed historical O&S cost data for

an F-16A squadron as derived from VAMOSC

Table 3 presents a detailed O&S cost estimate for a hypo-

thetical F-16X MSIP squadron.

GUIDANCE: THE TABLES LISTING THE O&S ANNUAL COSTS FOR A TYPI-

CAL UNIT SHOULD UTILIZE A STANDARD USAF COST ELEMENT

STRUCTURE, SUCH AS THE USAF DETAIL FORMAT EMPLOYED

BY VAMOSC WSSC. THE COSTS SHOULD BE COMPARED TO

THOSE OF THE AIRCRAFT PRIOR TO MODIFICATION, AND THE

COST DIFFERENTIAL EXPLICITLY IDENTIFIED BY INDIVID-

UAL MODIFICATION IMPACT. THE O&S COSTS SHOULD BE

PRESENTED BY FISCAL YEAR AND SHOULD BE IDENTICAL TO

*] THE FIGURES PRESENTED IN THE INTEGRATED PROGRAM

SUMMARY (IPS).

These costs are based on a squadron of mature aircraft. To

account for non-operating time due to aircraft delivery sched-

* iules, all aircraft delivered within a given year are assumed to

accrue costs for only half of the year of delivery.

4
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TABLE 1. F-16A & F-16X MSIP O&S ODST OJ)MPARISON -AFSARC I
USAF DETAIL FORMAT

* (MILLIONS, rye&.$)
(I SQUARO, 24PAA, 305 FH/PAA/YR)

ISEE TABLES 2 AND 3 POR A DETAILED SEAKIYT OF EACi COST E.LEEN PRE-
SENTED IN THIS TABU . THIS ESTIMTE IS *rFINelETICAL, AND SHC1.D NOT BE
ONSTRUIED AS REPREStIITING ACTUAL. P-16 COSTS).

P-16A F-16X MSIP CHANGE NOTE

1. TOTAL EXPENDITURES $34.881 $37.525 +2.644
2. UNIT OPER.ATION4S 10.631 11.503 +.872
3. AIRCEW .794 .794 -
4. COMMAND STAFF 3.176 3.176 -
5. OIWM UNIT PESNE .016 .016 -

6. SECRIS' .357 .337 -
7. PoL 5.518 6.390 4.872'
S. MUNITIONS TRAINING .770 .770 -

9. BELOW DEPOT MAINTENANCE 12.039 12.785 *.746*
10. CHIEF OF MAWNT 1.20k 1.202 -
11. AVION4ICS MAINT .303 .425 +.122 2
12. FIELD KAINTI .046 .047 .001
13. IEJNITIONS/MISSILE MAINTI .031 .031 -
14. ClGANIZATIONAL MAIRI' .001 .001 -
15. AIRCRAFT GENERATION SQ 4.724 5.003 +.279 3
16. 01TONENT REPAIR SQ 2.551 2.896 +.345 4
17. EQUIPMENT M&I!IT SQ 3.181 3.181 -

18. INSTALLATION SUPPR 5.279 5.488 +.209*
19. REAL PROPETY KKINTi 2.184 2.228 4.044
20. COMMNICATIONS .447 66 +.009
21. BASE OPERATION4S 2.648 4 +.156 .

22. SUSTAINING INVESTMENT .891 *'413 +.222
* ~~~23. REPLACMENTr SPARES 89L 4' 1 .2,.

24. MOD KITS/MATERIEL .000 J .000 -

25. REPLACEMENT SUPP EQUIP 0000 -0:1

26. DEPOT MAINTENANCE 3~~~3983 -4 412'
27. MODIFICATIONiS A £ 1 995r -

26. ENGINE MAIW. 68 F.
29. AVION4ICS MAINT 14+ .393 6
30. OTHER MAINTENANCE +~. 6 '. .019

31. GENEAL DE.POT SUPPOR 1.01 ' 142 4.123

32. DEPTF INSTALLATIONUPi 353?' .391 4.038'
-. 33. REAL. PROPERTlY MAINT. ( .16%. .183 +.018

34. 94Jlf .0* .033 +.003

35. BASE OPERAT S .158 .175 +.017

-36. MEICAL .559 .570 4.011'

37. PC * .539 .550 4.011'

*See 4 .

Notes T

1. LI coot increase is due to projected fuel consumption rate
*increase of 120 gallons per flight hour, resulting from a

-* weight increase, profile drag increase and greater power
W consumption. (See Table 2, 3 & Section 5).

2. Below Depot Avionics Maintenance cost increase is due to
the addition of three avionics technicians per squadron and
higher material costs resulting from the higher unit cost
of the new avionics systems. (See Table 2, 3 and Appendix
C, Table C-1).

3. Below Depot Aircraft Generation Squadron cost increase is
due to the addition of six maintenance technicians and

*increased materiel costs. (See Table 2, 3 and Appendix C,
Table C-2).

4. Increase in Component Repair Squadron costs is due to the,
addition of two maintenance technicians and higher materiel
costs of the major new avionics systems. (See Table 2, 3
and Appendix C, Table C-3).

5. Increase is due to additional aggregate spares requirements
for proposed new systems. (See Section 3.4.2, Table 13 and
Appendix C, Table C-4).

6. Increase in Depot Avionics Maintenance Costs is due to a
substantial increase in new avionics systems. A large

-4. proportion of repair actions for the new systems will occur
at the depot level, with a lesser proportion occurring at

dfield and organizational levels. (See Section 2.1 and
Appendix C, Table C-Si.

* 5
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TABLE l.A SIGNIFICANT MODIFICATION IMPACT SUMMARY-F-16X MSIP
4. (1 SQUADRON, 24PAA, 305FH/PAA/YR)

"a. (FYB4$)

A C D 2 F G a

DEwD DISTAL. REPLACE. DE3DT GNA, Mw pe
I6JC 00* DESMI.IONct PL AkUII SUPPT. SPARES mNflT. suppr. s0wf CARE PCS 7e0.z

1. 42DED 0822 P~er, Ps S 8,7100- 526,800 5$11,700 t5;5100 522,900 S 6,900 S2,000 S 600 5 85, 00
*2. 6300OCC 9149 fl'10 26,100 40,200 14,600 10,300 29,300 10,700 2,800 go0 300 135,400

3. 63100 PENDING LIS 8,700 20,900 6,900 5,300 16,900 4,100 I'm0 400 400 64,80
4. 65100 CC9101F UPOK1 37F 8,700 33,000 5,900 10,100 11,700 3,400 1,9W0 300 300 74,400
S. 71D00 CC 9145 GPS 17,400 36,400 16,600 6,400 34,800 10,900 3,300o 1,000 1,000 129,800
6. 71X00 CC91017 UP=4 NAV 4,400 19,600 7,700 3,700 14,000 4,300 1,400 400 400 55,900
7. 74A00 CC9101F AN/APG-68 33, 900 112,400 16,300 39,200 42,500 n1,600 2,00 300 800 260,400
a. 74=C00 9101F EXCA? ?x 9,700 66,900 4,800 25,600 18,400 2,800 90 300 300 128,700
9. 74H00 CCP9101F Dvm 4,400 15,100 6,900 2,800 14,300 4,100 1,200 400 400 49,600
10. 74N00 CC9101F 1ARTW4 270,300 164,400 44,700 46,800 89,900 24,400 7,900 2,400 2,400 653,200
1.1. 74100 OC9101F PLBS 122,100 49,800 22,400 22,500 11,200 13,100 4,000 1,200 1,200 247,500
12. 74100 CC9101 ACflJ 33,900 28,600 12,600 5,600 24,900 *)0 2,300 700.. 700 116,900

*13. 75C00 CC9140 AMP"AI 61,000 38,300 18,600 7,600 35,000 j.1oO 3,300 1,(3 1,000 175,900
14. 75X00 PENIfl4 GIF3-Sh 220,000 38,900 6,900 13,000 280900 10 ,200 400O 400 303,500

*15. 76o C C -9140 AMP 26,200 38,700 4,000 14,300 10,8 . 200 700,.$ 200 200 97,300
* 1. 7E00~-911 1.-74 17,400 15,900 6,900 3 100 ~ . 0 ~0 0 0 0 65, 500

2TAhL U71,900 $746,100 5209,700 $221,600 S4~,0 o 23 200 W oo0 S21,300 S11,300 $2,644,100

. ... ....

* GUIDANCE: THE MODIFICATIO. *C SUMMARY PRESENTS DECISION-

VMAKERS WITH 4/*'MATE OF THE O&S COST IMPACT OF

EACH MODIFI~ . THIS HIGHLY SIGNIFICANT TOOL IS

POSSIBLE ~~~I~ FTHE DETAILED COST DATA BECOMING

AVIABLW~I VAMOSC CSCS. THE SUMMATION OF COST

ELEMENZ IMPACT SHOULD APPROXIMATE THE CHANGE IN COSTS

DISPLAYED IN TABLE 1, CHANGE COLUMN. ROUNDING ERRORS

WHICH OCCUR DURING THE ALLOCATIO14 CALCULATIONS MAY

PRODUCE A SMALL VARIANCE.

Note: See Appendix D for calculations of modification O&S cost
* impacts as displayed in Table 1-A.
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TABLE 2. VAMOSC WSSC DETAILED FY83 ANNUAL OPERATING AND
SUPPORT COST REPORT-F-16A SQUADRON (MILLIONS, FY84$)

(1 SQUADRON, 24PAA, 305FH/PAA/YR)

NDS ?-16A Average NMaber of Arcraft 24
FLINIG MOMS 7320

COSAR T ZN PULL1ON
DECRI1PTION MORE LOA

A B C 0 I£ P G

-PAY & )Z_ C -0STR1T7ON-
70TAL MATERIEL COTRACT 0rTE OFFICE A~lEN CIVI.IANJ OF M9W C: V

1. 70TAL Z NDIURE 34.8 10.606 3.961 2.%1 2.614 12.301 2.437 57 623 23

2. UNIT OPERATON 10.631 6.574 .974 1.766 1.213 .104 47 76 9

3. AIRCREW .794 .794 .000 21 0
4. COMAND STAFF 3.176 .285 .973 .%9 .847 .102 26 s0 9
5. OTHER UNIT PERSONL .016 A0M .001 .001 .011 .002 0 1 0
6. SECURITY .357 .002 .355 .000
7. POL 5.518 5.518
8. MUNITIOIS TRAINING .770 .770

9. SELC DEPT MAItNTENANCE 12.039 2.073 .084 .489 .328 8.765 .300 10 557 14
.10. CHIEF Of WINJID4ANCE 1.202 .085 .005 .077 .114 .826 .095 3 45 4
11. AVIONICS MhIN1TENANCE .303 .030 .002 .001 .003 .1 .016 0. 16 1
2. 12. FIELD MITANCE .046 .011 .001 .001 .000 .15 .019 1 0
13. KJNITIOS/KISL MAINT .031 .000 .000 .000 .000 A.:31 .000 0 2 0
14. ORGANIZATIONAL MAUIT .001 .000 .000 .000 .000 1OO1 .000 0 0 0
15. AIRCRAF A G ION SO 4.724 .739 .027 .090 .10#1 757 .005 . 4 243 0
16. COMPNDr REPAIR SQ 2.551 .610 .028 .148 .0 ).645 .0 1 105 4
17. EQUIPME4T MINT S 3.181 .599 .021 .172 8 .236 2 144 5

18. INSTALLATIO SUPT 5.279 .737 .926 .627 A. 05 18
19. PEA, PiROPETY IAD'T 2.184 .351 .612 .430 . :: .0 .40 . 342
20. COJNICAIONS .447 .043 .028 .051:. ' .0 .0,8
21. 9ASE OPERATIONS 2.648 .343 .286 . .20 .438

22. SUSTAINING DATS W .891 .891
23. REPLACEMNT SPAM .691 .691
24. MOD KITS/MATI.IEL
25. REPLAEMENT SUPP gP •

26. DEPOT FADINTENACE 3.571 5 .260 .012 .254
27. PDWODIFICATIONS 1.995 .1,956 .021 .007 .010
28. ENGINE MhnTDACE 1.168 2 . 692 .165 .005 .164
29. AVIONICS MAINTEAZCE .146 ." 066 .028 .000 .030
30. OE MAINTENANCE .262 .071 .046 .000 .050

31. GEEAL DEPOT SUPORT 1.01 . 4 . 082 .025 .031 .016 .818

32. DEPO DSTA ATION SUP .025 .084 .027 .019 .055 .143
33. REAL POPETY MWI 1T 65 .013 .071 .012 .031 .017 .051
34. OMMUNICATIONS .030 .001 .00 .009 .003 .008 .009

- . 35. BASE OPEATIONS .158 .011 .013 .006 .015 .030 .083

36. MICAL CARE .559 .559

37. CS .539 .204 .335

)* '.

Note: Ill values presented in Table 2 were obtained directly from the VAMOSC
WSSC F-16A O&S Cost Report (AR8103), .dated 11 APR 1984, after being
normalized to a squadron Level.

2,~ 7
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TABLE 3. DETAILD ANNUAL AIRCRAFT OPERATING AND SUPPORT OST ESTfl4ATE-F-16X
MSIP SQUADRON (MILLIONS, FY84S)

(1 SQUADRON, 24 PMA, 305 PH/PMA)

N IS F16X ISIP Average Soer of Aircraft 24
FLYIG BMWS 7320

DESCRIPTIONAI COT IN PIONL LMW LO-

-PAY & ALO.1-~ -ISTRIM~3I-
TOTAL. NA3T1F. COWM3Acr aOI1R OFFICR AIRMEN CVIMA OFF AM9 CIV

1. 70TAL. ZXPENDIURCS 37.525 12.307 4.296 3.074 2.628 12.575 2.645 57 644 23

2. UNI1T OPEAIONS 11.503 7.446 .974 1.766 1.213 .104 47 76 9
3. A1RB'J .794 .794 .000
4. COKW TAFF 3.176 .285 .973 .969 .847 .102 47 50 9
5 . OTHER UNIT7 P~ERS0NE .016 .001 .001 .001 .011 .002 0 1 0

I. SECUTY .357 .002 .355
7. POL 6.390 6.390
B. MUNITIONS TAINING .770 .770

9. BELOW~ DEPI NI M4AJE 12.785 2.591 .086 .494 .32689.986 .300 10 568 14
10. CHIEF Of MAINTNW4M 1.202 .085 .005 .077 .114 .826 .095 3 45 4
11. AVIONICS MAINTNANC .425 .054 .002 .001 .003 49 .016 0 19 1
12. FIELD MAINTENANCE .047 .011 .001 .001 .0004~1 .019 1 0
13. MUNITIONS/MISL KPJIT .031 .000 .000 .000 .000 ~031 .000 t0 2 0
14. OGANIZ2ATIONAL NPLINT .001 .000 .000 .000 .000 ""001 00o0 0 0 0
15. AIRRAF GVA3'ION 9 5.003 .922 .028 .092 .1 9~.50 .005 4 249 0

* 16. ~~N~i REPAXR SO 2.896 .920 .029 .151 .4 .7 0 0

17. SWIPME147 MAINI SO 3.180 .599 .021 .172 *228 ,b2 144 5

18. INSTALLATION SUPOT 5.488 .752 1.047 .640 1 943 835
19. REAL PROPERTY WAD1I 2.228 .358 .624 .439A~~ .04.. 417.' .349
20. COMJNICATIONS .456 .044 .09 uZ. . 2*. .039
21. BASE OPERATIONS 2.804 .350 .34 39 2~~, .441

22. SUSTAINING D(VY'NTMET 1.113 1.113
23. REPAEEN SPARES 1,113 1.113
24. MOD KITS/MKTEE .000 .000
25. REPLAEPUM SUP? EQUIP .000 .000 ~ 96 .2 07 .1

26. DEFOI NAIND4ANE 3.983 .6 68 338 1 .3
27. HODAIFICATIONS 1.995 011J

28. ENGINE MAIN'TOW7CE 1.168 :0.92 .15 .005 .14

30 0I~PAW1~A~ 28 ~.06 .145 .000 .056

21. AIONICSE KMJPENN? 1.1539 5 .2 .083 .018 in0

30. OTHER K&ISPTY MUWI .213 . .076 . .09 0 .019 .057

31. GENADPT SU.033RT.00 .00 .010 .003 .009 .0

35. BASE OPERATIONS . .175 .012 .014 .007 .017 .033 .092

36. MICAI. CARE .570 .570

37. PCS .550 .208 .342

Note: --See Appendix C for detailed computations of impacted Table 3 cost
elements.



TABLE 4. F-16X MSIP FORCE OPERATING AND SUPPORT COST ESTIMATE-FISCAL YEAR
BREAKOUT (MILLIONS, FY84$)

V (561 PAA,305 FH/YR, 15 YRS.)

A 9 C D E .?G H

1. Fiscal Year 84 as 86 87 68 89 90-98 7OTA.

2. # of Squadrons 0 3.5 S 13 19 23 23 23

3. Deliveries 3 78 108 116 148 108 0 561

4. Mature Aircraft 1.5 42 135 247 379 507 561 561

5. Un~it Oerations xxx xxx xxx xxx EUC XXX XXX xxxx

6. below Depot Mint. XXX XXX XXX XXX XXX X XXX XXXX

7. Intllation &4)t. xxx xxx xxx XXX xxx XXX xxx xxxx

8. Sustai" in nvestment xxx XXX VoX xxx XXX XXX XXX XXXX

W,9. Depot Fintwia xx xxx xxxX xxx XXX XXX X x XXXx

10. General Depot Suppt. 3XX xxx xxx XXX X X1 XXXX
11. Depot Installation Sup. 3=x X" xxx XXX 7:A XX XX

12.~~~~x MdclCr x X )DXX XXX XXXX

12. MeCalS xxx XXX XXX XX X XY XXX XXXX

14. 70=. xxxx xxxx ..X-;;.*--..-'-'I~* XXXX X XXX 9941.418

GUIDANCE: INCLUDE A RCE& OST ESTIMATE IF THE OBJECTIVE OF THE STUDY IS

BUDGET IN NATIURE. PROPER PREPARATION OF A FORCE O&S COST ESTI-

MATE ?EQUIRES INTEGRATION OF A PHASED DELIVERY AND INSTALLATION

SCHEDULE, FOR EACH SIGNIFICANT MODIFICATION, IN ADDITION TO A

DETERMINATION OF WHAT PERCENT OF THE TOTAL MDS FORCE WILL BE SO

* EQUIPPED. A FORCE O&S COST ESTIMATE SHOULD BE CALCULATED ON THE
* BASIS OF THE NUMBER OF OPERATIONAL SQUADRONS. THE PREPARATION OF

THE ABOVTE IS BEST PERFORMED WITH THE ASSISTANCE OF A COMP2UTER

SPREADSHEET PROGRAM OR AN INTEGRATED O&S COST MODEL.

* lIF THE OBJECTIVE OF THE STUDY IS DETERMINED TO BE DESIGN TRADEOFF

OR CONFIGURATION ORIENTED, OMIT THE FORCE O&S COST ESTIMATE.
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2. ASSUMPTIONS AND GROUND RULES

2.1 General

The avionics maintenance concept of the new F-16X MSIP

subsystems will be consistent with current F-16A avionics sub-

systems. The intermediate level maintenance will consist with

LRU and SRU and circuit board removal and replacement. This,

along with the adoption of Combat-Otiented Maintenance

Organization (COMO) and Combat-Oriented Supply Organization

(COSO) will result in a concentration of below-depot avionics

maintenance at the intermediate level. Circuit board repair

will be conducted at depot circuit board repair facilities,

thereby increasing depot avionics materiel and contract cost

GUIDANCE: INCLUDE A GENERAL DESCRIPTION OF SYSTEM HARDWARE AND

POLICY CHANGES, AND DISCUSS THEIR ANTICIPATED IMPACTS

ON O&S COSTS, INDICATING THE DEGREE OF CONFIDENCE THAT

THE CHANGES ARE PRACTICAL AND COST IMPACTS ARE ACCU-

RATE.

2.2 Baseline System

The F-16A was selected as the baseline system, since the

F-16X MSIP is essentially an enhanced capability F-16A .

GUIDANCE: IDENTIFY THE BASELINE SYSTEM AND EXPLAIN THE RATION-

ALE USED IN ITS SELECTION.

10



2.3 System and Program Characteristics

Table 5 presents aircraft and program characteristics of

the baseline and F-16X MSIP aircraft. Table 6 lists those

configuration modifications for the F-16X considered signifi-

cant, as determined from a review of all currently proposed

modifications (See Appendix B for a complete listing of sched-

uled modifications) . . .

GUIDANCE: INCLUDE DETAILS OF THE BASELINE SYSTEM AND THE SYSTEM

AFTER MODIFICATION IN TABLE FORM.

TABLE 5. OPERATIONAL/TECHNICAL CHARACTERISTICS

CHARACTERISTICS F-16A F-16X MSIP

Length 49.5 ft. 49.5 ft.
Wing Span 32.2 ft. 32.2 ft.
Max Speed (40,000 ft MSL) MACH 2.0+ MACH 2.0+
Combat Radius (HI-LO-HI
Attack Mission) 600 NM+ 550 NM+

Thrust to Weight Ratio
(22,500 wt.) 1.11 to 1 1.05 to 1
Ferry Range 2100 NM+ 1900 NM+
Gross Weight 35400 LBS. 35400 LBS.
Empty Weight 15586 LBS. 18753 LBS.
Engine F-100 PW200 *FI00 PW

*At the time of this analysis, source selection is being made

for the F-16X engine. The Pratt-Whitney F-100 PW 220 and the
General Electric F110 are being evaluated. For purposes of this
report, the F-100 PW 220 is assumed to be the selected engine.

GUIDANCE: LIST GENERAL CHARACTERISTICS, AS WELL AS SENSITIVE

DESIGN AND PERFORMANCE CHARACTERISTICS WHICH ARE

AFFECTED BY THE MODIFICATION PROGRAM. OFTEN, MODIFI-

CATION PROGRAMS WILL HAVE SEVERAL STAGES, WITH A

PHASED INCORPORATION OF MODS OVER A LONG PERIOD.

CONSEQUENTLY, SPECIFICALLY DEFINE THE ADDITIONAL

SYSTEMS INCORPORATED IN THE NEW AIRCRAFT. IN ADDI-

TION, INCLUDE NON-AIRCRAFT SYSTEMS SUCH AS SIMULA-

TORS, AUTOMATIC TEST EQUIPMENT (ATE) AND SPECIALIZED

SUPPORT EQUIPMENT IF THEY SIGNIFICANTLY IMPACT

SQUADRON O&S COSTS.
"S 11



TABLE 6. F-16X MSIP SIGNIFICANT MODIFICATION LIST

GUIDANCE: LIST ONLY SIGNIFICANT COST DRIVER MODIFICATIONS WHICH WILL BE SUBJECT %0
FULL ANALYSIS. JUSTIFY SELECTION AS SIGNIFICANT MODIFICATION. LIST
REMAINING MODIFICATIONS IN AN APPENDIX.

WUC NOD # DESCRIPTION SELECTION RATIONALE

42DE0 0822 Provide Direct Power Major New copnent addition of nw
for Flight Control generator expected to increase P)L,
: , System Oyponent Repair & Replacem-ent spares

Cost due to higher parasitic power
requirements and additiora failures.

63B00 CC1-9149 Joint Tactical Infor- Major New Avionics System. Additional
mation Distribution materiel and labor cost.
System (JIDS)

i, 63X00 PENDING LTS (Anti-Jam UHF) Major New Avionics System. Additional
*om -msunications materiel and labor cost.

6SX00 CCP-9101l Upfront Ommiunica- Major New Avionics System. Additional
tions,Navigation materiel and labor cost.
and Identification

71000 CP-9145 Global Positioning Major New Avionics. System. Additional
System materiel and lat'cost.

71X00 CP-9g0lF Upfront Communica- Major New A4 - ts System. Additional
tions Navigation materie;: iq!a& .or c6t.
and Identification
(NAy Component)

74A00 CC-901F AN/APG-68 Fire ~~i rNw runctions. ' 6
% Control Radar addit . unctions

nlu446 adv ~ -down Shoot-
.. o.:n.::"::::.:: Replaces

.c m % ,a.4t

74C00 CC.-9l1 t EpR ecity 1.4A~ . emory and processing
01W .ty will increase system

te ' .oaaility. Additional materiel and
labor costs. Replaces current FCC.

~ fr Dta Transfer unit Additional processing capacity.
Higher materiel and labor costs.

'
/  74N "P-90' - Low-Altitude Target- Major New Avionics System. Additional

Infra-Red for Night materiel and labor costs. Pod con-
(LANTIRN) P figure will increase profile drag,

thereby increasing POL costs.

74WO0 CCP-5763 Precision Location Major New Avionics System. Higher
Strike System materiel and labor cost. Small
(PLSS) radome may increase profile drag,

thereby increasing FOL costs.

74X00 CCP-9101F Advanced Central Additional processing capacity and
Interface Unit new functions. Higher materiel
(ACIU) costs and labor anticipated,

possibility of lower reliability.

75CQ0 CCP-9140 Advanced Medium Additional processing capacity is
Range, ir-to-Air being incorporated at SIS interface
Missile (AMRAAN) to support AMRAAW. Higher materiel
Provisions and labor costs.

75X00 PEDING GFJ-5A 30W Gun Pod Major new system. Higher materiel
and labor cost. Pod configuration

. -will increase FI1 costs.

75C00 CCP-9142 Airborne Self- Higher jamming power output along
Protection Jammer with new complex E" & ECOC com-
(ASP.J) ponents will increase materiel and

labor cost. Internal configuration
- ." will decrease POL cost over
Im-" ALQ-131 Jarming Pod.

76E00 CCP-9111 ALR-74 Warning Greater coumlexity of subsystem
Receiver over AIP-69 will increase

failure modes. Higher materiel
and labor costs.

12



2.4 Assumptions, Model Inputs, and Rates

2.4.1 Design Sensitive Values

Table 7 lists the elements that are design related . . .

TABLE 7. DESIGN SENSITIVE VALUES - F-16X MSIP

Parameter Value Source

1. Flyaway Cost $10.8M Contract/SPO
Estimate

2. Empty Weight XXX lbs. SPO Estimate

3. Fuel Consumption XXXGPH Contract/SPO
Engineering
Estimate

4. MFHBF 3.36 VAMOSC CSCS (See
Table 14)

5. Avionics Weight 3,400 lbs. Contractor/SPO
Estimate

2.4.1.1 Flyaway Cost

Unit flyaway cost is projected to be $10.8 million, based on

contract data obtained from the F-16 System Program Office . . .

2.4.1.2 Empty Weight . . .

2.4.1.5

GUIDANCE: TABLE 7 SHOULD CONTAIN SYSTEM PARAMETERS WHICH ARE

*INHERENT TO THE SYSTEM DESIGN AND ARE DEPENDENT ON

HARDWARE CONFIGURATION. FOLLOWING THIS TABLE PROVIDE A

"BRIEF EXPLANATION OF THE DERIVATION OF THE VALUE SE-

LECTED FOR THE PARAMETER.

N' 13



2.4.2 System Operational Standards

Table 8 identifies the values used in this analysis which

*reflect current Air Force policy . . .

TABLE 8. SYSTEM OPERATIONAL STANDARDS

Elements Value Source

1. Average Utilization Rate 25.4 FH/MO VAMOSC WSSC
(RPT# AR8103)

2. Aircraft Per Sqdn 24 AFR173-13
Table 4-6

3. Attrition Rate 6.294/100K FH AFR173-13
Table 6-2

4. Crew Ratio 1.31 AFR173-13
Table 4-6

2.4.2.1 Utilization Rate

The F-16X MSIP will require the same number of flying hours

as the F-16A to support proficiency. Consequently, the F-16A

utilization rate of 25.4 hours/month will serve . . .

2.4.2.2 Aircraft Per Squadron

Although early F-16A squadrons are equipped with 18 PAA,

future squadrons will be provided with 24 PAA

2.4.2.3 Attrition Rate

2.4.2.4 Crew Ratio

The F-16X MSIP aircraft will be an all-weather, day/night

" system. In order to support this multi-role weapon system, it

- will require a crew ratio of . . .

* 14
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GUIDANCE: HIGHLIGHT IN A TABLE THOSE VALUES WHICH DESCRIBE THE
OPERATIONAL SCENARIO OF THE SYSTEM. A BRIEF EXPLANA-

TION AND DERIVATION OF THE VALUE SHOULD BE PRESENTED

FOLLOWING THE TABLE.

2.4.3 Standard Values and Rates

Table 9 lists the standard values and rates used and the

source.

TABLE 9. STANDARD VALUES AND RATES

Elements Value Source

1. POL Cost per Gallon $1.00/Gal. AFR173-13
Table 2-6

2. Officer Composite Rate $35,573 AFR173-13
* ($/officer/Yr.) Table 3-4

or VAMOSC

WSSC

3. Enlisted Composite Rate $17,711 AFR173-13
($/Enlisted/Yr.) Table 3-4

or VAMOSC
WSSC

4. Civilian Comp. Rate $26,491 AFR173-13
($/Civilian/Yr.) Table 3-10

or VAMOSC

WSSC

5. Aircraft Svc. Life 15 years or AFR173-13
6000 Flt Hours Paragraph 1-8

6. Base Year Dollars FY 84

7. Escalation Factors Variable by AFR173-13
cost element Table 5-1

GUIDANCE: HIGHLIGHT IN A TABLE THOSE STANDARD VALUES WHICH ARE

ESTABLISHED AND GENERALLY ACCEPTED. THESE VALUES ARE

NOT SUBJECT TO INFLUENCE BY THE SYSTEM UNDER CONSID-

ERATION OR THE USING COMMAND.
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3. METHODOLOGY

* ".3.1 General

This analysis utilizes the Visibility and Maintenance of

.',. . Operating and Support Costs (VAMOSC) Component Support Cost

System (CSCS) to quantify the O&S cost impact of the significant

F-16X modifications, through the development of like/similar

(L/S) relationships which were scaled to account for physi-

cal, reliability, technological, and operational differences

GUIDANCE: HIGHLY DETAILED ESTIMATES OF OPERATING AND SUPPORT

COST IMPACTS OF CONFIGURATION MODIFICATIONS CAN BE

PREPARED USING THE HISTORICAL DATA AVAILABLE IN

VAMOSC, COMBINED WITH ENGINEERING ESTIMATES. ANALY-

SIS STEPS ARE SHOWN IN FIGURE 2 BELOW.

"SABLISH DIvp? COST OUTE GAS
" "A.RACTERISTICS PACTORS ISTIMA11.S S I 07 tD1DATE

OF £Z1STINC FOR C A E OST07 CiDD~

A XACRAYI LIAl AIRCRAFT

~~ ESTABLISH

Y' ir aa aUed D 1 AT U

OF CAND)IDATE T 2NUY/CDS DEVELOP O&S
AISCRA?? UCALARS P~k COST COPAXSON

*I|4~ ?SIlIFICA.rT COST iD COST

Vn FACTORS SENSITIVITY

SFRLA E 2. ANALYSIS
TECHNI1CAL *I

C"AERnI STICS
%AOF NOTH

'AFIATS'3

COST~ COSTSIE DAAOEMLS UIST15C AIRCRAPIANDL FACTORS to FOR cscs s scCSCS ALt WSSC

6 FIGURE 2. ANALYSIS APPROACH FLOWCHART
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GUIDANCE: VAMOSC DATA FACILITATES UTILIZATION OF THIS METHODOL-

OGY BY PROVIDING BASELINE MDS FORCE O&S COSTS, AND BY

PROVIDING DETAILED O&S COST DATA FOR INDIVIDUAL

SUBSYSTEMS AND COMPONENTS TO THE FIVE-DIGIT WUC (WORK

UNIT CODE) LEVEL.

3.2 Data Sources

The sources used in defining the baseline costs and the

method used in estimating the F-16X MSIP aircraft cost are

listed in Table 10 for each of the cost elements.

GUIDANCE: INCLUDE A MATRIX OF SOURCES AND METHODS IN THE REPORT.

TABLE 10. DATA SOURCES AND METHODOLOGY

P-16A BASELINE P-16X MSIP

Cost Element Source Metthd Source tho/Cnent

UNIT OPRATIONS
Aircrew VAI C WSSC FY83, Normalized to a Not significantly affected by

II APR 84 (RPT1 AR8103) Sq/Yr. Baseline modification Program; no change

Command Staff VAmOC WSC, FY83 Normalized to a Not significantly affected by

II APR 84 (RPTI AR8103) S9/Yr. Baseline Zification Program; no change

Other unit Personnel VAIOC WSSC, FY83 Normalized to a Not significantly affected by
11 APR 84 (RPT AR8103) Sq/Yr. Baseline Noificatio Program; no change

Security VAICSC WSSC, FY83 Normalized to a Not significantly affected by

11 APR 84 (RPT AR8103) Sq/Yr. Baseline Nodification Program; no change

OL VAAOC WSSC, FY83 Normalized to a Contractor Scaled by weight, profile drag,

11 APR 84 (RPT1 AR8l03) Sq/Yr. Engineering and power requirestnts
estimate (See Section 3.5)

."nition Training VAsc wSsC, FY83 Normalized to a Baseline Although the introduction of

11 APR 84 (RPT1 ARMl03) 9q/Yr. AKRAAM will increase
the unit cost of training
lunitions, the firing rate is
assumed to decrease: hence, no

change in cost is contemplated

BEL DEPOT KAI NTENAN

chief of Pmant VAI C WSSC FY83 Normalized to a Not significantly affected by

11 AnR 84 (RPT1 AR8103) Sq/Yr. Baseline Mification Program; no change

Avionics Maint VAMOSC WSSC FY83 Normalized to a Baseline and Built-up from like/similar
11 APR 84 (RPT1 AR8103) Sq/Yr. VAMOSC CCS analysis & scaled by materiel

.Y-83-4 reliability, and manpower

(See Appendix C & Table C-l)

rield aint VA1oC kK FY83 Nrmalized to a Not significantly affected by

11 APR 84 (RPIV AR8103) Sq/Yr. Baseline modificaton Program; no chane

17
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TABLE 10. DATA SOUJRCES AND METHODOLOGY
(continued)

P-16A BASELINE F-16X MS:P
Cost Eement Sour ce method Source Metod/Correnr

munitions/Mxssile VAOS WSSC FY83 Normalized to a Not significantly affected by
maintenance 11 APR 84 (Wri~ AR8lO3) Sq/Yr. Baseline Modification Pro-gran, no cnange

organizational Maint VAMOSC WSSC FY83 Normalized to a Not significantly affected by
11 APR 84 (RPTI AR8103) Sc/Yr. Baseline Modification Program.: no change

Aircraft Generation 9q VAMOSC WSSC FY83 Normalized to a Baseline and Built-up frait like/situilar
11 APR 84 (RPTt ARBlO3) SagYr. W.AOC CSC analysis & scaled by materiel

FY-83-3 reliability (See Apendix C 6
Table C-2).

Cwpnent Repair Sq VA.?OSC WSSC FY83 Normalized to a Baseline and Built-up trait. like/siru.lar
11 APR 84 (RM~ AR8103) Sq/Yr. WJMCIC CSC analysis & scaled by materiel

I.FY-83-3 reliability (See Appendix c
Table C-3).

Equipment Maint Sq VAOS WSSC FY83 Normalized to a Not significantly affect-ed Dv
11 APR 84 (RPT$ AR8103) Sq/Yr. Baseline Modification Program; no chanoe

INSTALLATION SUPPORT
Real property maint VWJOC WSSC FY83 Normalized to a

U1 APR 84(RMT AR8103) Sq/Yr. Baseline Scaled by Squadron manning

Corrinications VAJ(SC WSSC FY83 Normalized to a
11 APR 84(RPT1 AR8103) Sq/Yr. Baseline Scaled by Squadron manning

Base Operations VAMOSC WSSC FY83 Normalized to a
11 APIR 84(RPT# AR8lO3) Sq/Yr. Baseline Scaled by Squadron manning

SUSTAINING INVESlNT
Replaclement Spares VAJ(SC WSSC FY83 Normalized to a Baseline and Built-up fromt like/simalar

11 APR 84(RPT# AR8103) So/Yr. VV.'CSC CSCS analysis & scaled by re~iaz.ility
r FY-83-3 and materiel (See Appendix C

Table C-3).

Mod Kits/Materiel VAMOSC WSSC FY83 Normalized to a No change; F-16X KSIP is costed
11 APR 84(RPT# AR8103) Sq/Yr. Baseline as mature aircraft. Additional

9 ,rodificationis are assLu d to
continue at current rate.

Replacement Supp Equip VAMOSC WSSC FY83 Normalized to a Not significantly affected by
11 APR 84(RPT AR8103) Sc/Yr. Baseline Modification Pro-gra:t; no cnance

Eqipment Maintenance VADSC WSSC FY83 Normalized to a Not significantly affected by
Squadron 11 APR 84(RP'l AR8103) Sq/Yr. Baseline modification Prograr; no change

DEPO INTlfENNCE
Modifications VAPOSC WSSC FY83 Normalized to a No change anticipated due to

11 APR 84(RPTJ AM8103) Sq/'Yr. Baseline lacK of Depot Level configuration
modifications (See Tab le 6)

flngine maintenance VAMOSC WSSC FY83 Normalized to a Baseline No change anticipated due to
11 APR 84(RPT1 AR8103) Sql/Yr. lack of significant engine co,1-

figuration modification
(See Table 6)

Avionics maintenance VAJMJSC WSSC FY83 Normalized to a Baseli4ne and Built-up train like/sinlar
11 APR 84(RPT# AR81D3) So/Yr. Z;I*S CSC analysis & scaled by maerie:

-~FY-83-3 reliability (See Appendix C 4
* Table C-4)

Othe: Maintenance VAMIOSC llSSC FY83 Normalized to a Baseline and Built-up tromn like'siruilar
11 APR 84(RPTJ AR8103) Sq/Yr. VAMOC CSC analysis & scaled ry ?maerial &

FY-83-4 reliability (See Appendix C
Table C-5)

GENERX. DEPOT SUPOT VAJ()SC WSSC F"Y83 Normalized to a
11 APR 84(RPTO AR8103) Sq/Yr. Baseline Scaled by Depot Maint. cos-.S

DEPOT INSTrALLATION SUPOT
Real Property VAJ0C WSSC FrY83 Normalized to a
Maintenance 11 APR 84(RPT# AR8103) Sq/Yr. Baseline Scaled "y Depot Maint. Costs

Cwrrunications VAMOSC WSSC IFY83 Normalized to a
11 APR 84(RPM AR8lD3) Sq/Yr. Baseline Scaled by Depot Maint. ~st-s

Base Operations VAMOSC WSSC FY83 Normalized to a
11 APR 84(RPI1 AR8103) So/fr. Baseline Scaled by Depot Maint. Cos's

MEDICAL CARE VXO6 WSSC FY83 Normalized to a
11 APR 84(RP 't AR6lOI) Sq/yt. Baseline Scaled by Sqjadron Ma-ini;

PsVAISJSC WSSC PY83 Norralized to a
11 APR 84(RP -8 AR8IOI) Sq/yr. Baseline Scaled by Sqiadron Manninq



3.3 Like and Similar (L/S) Hardware List

The F-16X MSIP maintenance material and labor costs are

estimated using a bottoms-up cost factor estimation technique.

*A set of functional analogies for the MSIP configuration changes

was developed, thereby relating the new equipment to existing

aircraft subsystems with VAMOSC historical reliability and cost

data. These analogies extend to the five-digit WUC, where an

individual modification's effect could be isolated to that level

These functional analogies are considered valid for the

costing only and are not intended to replicate the performance

characteristics of F-16X MSIP equipment . . .

A listing of L/S equipment is contained in Table 11.I

* GUIDANCE: WHEN SELECTING L/S HARDWARE, EVALUATE PHYSICAL-

CHARACTERISTICS (WT., SIZE), TECHNOLOGY CONTENT,

OPERATIONAL ENVIRONMENT, SYSTEM COMPLEXITY, AND

FUNCTIONAL CHARACTERISTICS TO OPTIMALLY MATCH

COMPONENTS. CONSULT SPO OR CONTRACTOR ENGINEERING

PERSONNEL FOR ASSISTANCE IN EVALUATING POTENTIAL L/S

.OMPONENTS. UTILIZE VAMOSC CSCS TO COLLECT HISTORICAL

RELIABILITY, MAINTAINABILITY AND O&S COST DATA FOR

EACH SPECIFIED L/S COMPONENT. ALSO, COMPILE DATA FOR

ANY SYSTEM TO BE REPLACED, AND DEVELOP THE CHANGE

RESULTING FROM THIS REPLACEMENT. THE CUMULATIVE

CHANGE IN O&S COSTS CAN THEN BE APPLIED TO THE

BASELINE WEAPON SYSTEM SUPPORT COSTS (WSSC) MDS COST

DATA, THEREBY PORTRAYING THE NEW SYSTEM'S COSTS.

4
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TABLE 11

L/S HARDWARE LIST

MODIPZCAflC1 ?-16X IISIP LIKE AND SIMILAR
MOD I DESCRIPTION WUC -- )S WUC NOMNCAlJRE SELECrION RhIOAlIr

0622 Direct Powr 42DWD F-15A 42flA Motor-Generator, The 1./S Mtor-Generator has simrilar physical,
Source for Emergency Power functional 6 operational characteristics. How-
Flight Control ever, the Safiumr-Cobalt magnets are mo~re
System (FmS) technologically...

CCP-9149 Joint Tactical 63O -5 7GP Trn/v....
Information 74?1QD Procesaor
Distribution 76DO Power Supply
System (JTIM)

PENDING ZJS (Anti-Jam 63XOO F-16A 63B00 Secure Voice Set ...
UHF Cmuca-
tions)

CCP-9101F Upf rant Cm~- 65XOO F-16A 6SX00 IFF System...
aunications,
Navigation 6
Identification
(1FF caqnent)

CCP-9145 Global Posi- 71D00 F-15A 63ATN Rcvr. Subamay
tionin system 74FOO Signal Proc.

F,76DF0 Power Supply

OP-9101Y Upf ront Om- 71XOO F-16A 71.AOO TACAN MAy set
munications
& Identifica- I

* tion (NAV -
Compoent)

CCP-9101F AN/APG-68 74ADD P-15A 74FO AA006.-
Fire Control Cntrol, r
Radar

CCP-9101F Uarided 74COO F-16A 74CCO Fi;~ito 1

Capacity Fire ~er

CC-9101P Data Transfer 74H100 F-15A 76GQ Dt Proes
Lkrxt 76 owr Suppiy..

CCP-9101? Law Altitude 74N400 26 . .
Targeting 'Pv Tac

Infraredpod
for Might
(LAlRD4Z4)....
Pod

CCP-5763 Precision F-0 73G00 Converter,Signal ...

Strike 76&Ao ao
System 76AG0 Power Supply
(PL.SS) 76BOO Processor,

Homing Antenna

CC-9101Y Advanwced 7SX00 P-16 75DCO Interface Unit ...
Central
Inter-
f ace
Ua (ACIU)

CCP-9140 AMAAM Pro- 75=) P-16A 75CkO Launcher, Wing ...
visions and 7SC40 Interface Unit
LAL-129

* Launcher

PENIW, GPJ-SA 3W 75XOO A-10A 75800 GAD-S 30MM1
OmQ~ Pod Gun Pod

CC-9142 Airborne Self 76COD F-4E 76G00 AN/ALO-131 ECK Although the operational and physical
Protection Pod characteristics are different since the ANA~-
Jazmer 131 is Pod-Mounted and the ASP.' is contained

internally, the functions are similar. Tech-
nologically, both are scheduled to incorpo~rate
VHisIC

CCP-9111 AI.R-74 Warn- 76EO0 F-16A 76EO0 ALR-69 Warning ...
ing Receiver Receiver

20
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3.4 Derivation of Scalars

. In order to use baseline data to project the O&S costs of

the F-16X MSIP, it was necessary to identify differences between

the systems and quantify these differences through the develop-

ment of scalars. The derivation of the aforementioned scalars

is explained in the following paragraphs . . .

GUIDANCE: ESTABLISH PROPORTIONAL RELATIONSHIPS BETWEEN THE L/S
SYSTEMS AND THE NEW SYSTEMS, BASED ON THE ESTIMATED

EFFECT OF DIFFERING PHYSICAL, RELIABILITY AND

MAINTAINABILITY (R&M), TECHNOLOGICAL AND OPERATIONAL

CHARACTERISTICS. THE ASSISTANCE OF SPO CONTRACTOR

ENGINEERING DATA AND/OR PERSONNEL IS USUALLY REQUIRED

TO ACCURATELY DEVELOP THE MODIFICATION SCALARS.

THE SCALARS SHOULD THEN BE APPLIED TO THE BASELINE

NORMALIZED CSCS COST DATA TO DETERMINE THE ESTIMATED

O&S COST OF THE NEW SYSTEMS.

3.4.1 Reliability and Maintainability

For purposes of this costing analysis, reliability data is

provided to the three to five digit WUC level for selected O&S

cost-significant modifications in Table 12.

In cases where a modification involves replacement of an

existing subsystem, the data of the predecessor subsystem is

subtracted to produce net reliability data for the modification

. . This historical data is then compared to reliability

estimates for the new subsystems, and scalars are derived . . .

21
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TABLE 12. MODFICATION-SPECIFIC RELIABILITY SCALAR DEIVATION

A B C
MOD LIKE/SIMILAR F-I-6XMSIP RELIABILrry

WJC MOD I DESRIPTION MFHBF MHBF SCALAR

1. 42DEO 0822 Provide Direct 1984 2742 .72
Poer for Flight
Control system

2. 6300O CC-9149 Joint Tactical 112 137 .82
Informlation
Distribution
System (JTIDS)

3. 63XO0 PENDING3 LIS (Anti-Jam UHF 3148 4722 .67
CimmLications)

4. 6SX00 CC-9101F Upfront C=min- 22132 3405 .63
ications, Naviga-
tion & Identifi-
cation (IF? Cao-
nemt)

S. 71D00 O=F-9145 Global Position- 132 163 .81
ing System

6. 71XOO CC9P l Upf ront Com.ani- 2.107 - 04

cations Naviga-
cation (NAV
Caponent)

7. 74A00 CC-901F A1/APG-68 .76
Fire Control
Radar/

8. 74COO CC-901F Expanded 13.: 254 .72
(Capacity Fire
Control cput

9. 74HWO CC-9101F Data Tran 4 581 .70

10. 74N400 OC-9101F A.5e224 268 .84
g~4 In-

~ or

11. 74WOO %63 4 reision 485 675 .72
1.ction

Strike System
(PI.SS)

12 . X0C-901F Advanced Central 397 463 .86
/ Interface Unit

(ACIU)

13. 75C00 CC-9140 Advanced Medium ~ 830 896 .93
Range Air-to-Air
Missile (ANRAMi)
Provisions

14. 75XOO PENDING0 GRJ-SA 30M9 2540 2650 .96
Gun Pod

*15. 76COO CCP-9142 Airborne Self- 659 745 .88
Protection
Jaxiuer (ASPJ)

16. 76E00 CC-9111 AlR-74 Warning 420 570 .74
Recei ver
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GUIDANCE: WHEN AVAILABLE, USE TEST DATA AVAILABLE FROM THE SPO
OR CONTRACTOR IN ESTABLISHING R&M FACTORS. IF TEST

DATA IS USED IN CONJUNCTION WITH L/S HISTORICAL DATA,

APPLY A DERATING FACTOR TO TEST DATA TO ACCOUNT FOR

IDEAL LAB CONDITIONS.

UTILIZE VAMOSC CSCS TO COLLECT HISTORICAL RELIABILITY

DATA FOR L/S COMPONENTS. CSCS PROVIDES A VARIETY OF

4. RELIABILITY AND MAINTAINABILITY DATA, INCLUDING MEAN

TIME BETWEEN MAINTENANCE (MTBM), NUMBER AND TYPE OF

MAINTENANCE EVENTS, NUMBER AND TYPE OF MAINTENANCE

MANHOURS (ON AND OFF EQUIPMENT), MEAN TIME TO REPAIR

(MTTR), REPAIRABLE THIS STATION (RTS), NOT REPAIRABLE

THIS STATION (NRTS), CONDEMNATIONS, ETC. THIS DATA

IS AVAILABLE TO THE FIVE DIGIT WUC LEVEL IN CSCS

REPORTS AR-8105, AR-8107, AND AR-8114.

J* 3.4.1.1 Modification #0822 - Provide Direct Power to FCS

Mean Flight Hours Between Failures (MFHBF) is anticipated to

-' increase from 1984 to 2742 due to the greater reliability of the

samarium-cobalt solid magnet generator motor being incorporated

The L/S component selected, an F-15A generator motor, is

similar in physical and operational characteristics; however,

the new technology incorporated and the resultant engineering

estimate led to the derivation of a scalar of 1.38 . . .

3.4.1.2 Modification #CCP-9149 - Joint Tactical Information

Distribution System...

3.4.1.3 •
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3.4.1.16 Modification # CCP-9111 - ALR-74 Warning Receiver

An increase in reliability is anticipated due to the planned

incorporation of Very High Speed Integrated Circuits (VHSIC).

* However, complexity of the ALR-74 is anticipated to increase

over the ALR-69, thereby negating some of the increased relia-

bility influence . . .

3.4.2 Materiel

A materiel cost scalar is derived for each scheduled F-16X

MSIP O&S cost-significant modification. These modification-

specific scalars are the basis of the materiel cost estimates

Materiel cost data and derivation of the scalars is pre-

sented in Table 13 . . .

GUIDANCE: UTILIZE VAMOSC CSCS TO COLLECT MODIFICATION-SPECIFIC

MATERIAL COST DATA. CSCS PRODUCES DETAILED MATERIEL

COST DATA TO THE FIVE DIGIT WUC LEVEL. BELOW-DEPOT

MAINTENANCE DATA IS DISPLAYED IN: 1. TOTAL BASE WUC

COST REPORT (AR8107); 2. BASE WUC COST REPORT

(AR8105); 3. ASSEMBLY-SUBASSEMBLY WUC COST REPORT

(AR8115); 4. TOTAL BASE AND DEPOT WUC COST REPORT

(AR8108)

DEPOT MAINTENANCE MATERIEL COST DATA IS AVAILABLE

FROM THE FOLLOWING: 1. DEPOT ON-EQUIPMENT WUC COST

REPORT (AR8111) and; 2. TOTAL BASE AND DEPOT WUC

COST REPORT (AR8108).

UNIT PRICE DATA IS DISPLAYED TO THE FIVE-DIGIT WUC

LEVEL THROUGH THE FOLLOWING REPORTS: 1. MDS-NSN-WUC

CROSS REFERENCE REPORT (AR8109); 2. MDS-WUC-NSN

CROSS REFERENCE REPORT (AR8110).
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TABLE 13. MODIFICATION-SPECIFIC MATERIEL COST SCALAR DERIVATION4

A B C
LIKE/ P-16X MO-SPECIFIC

SIMILAR NSIP MATERIEL
MOD' UNIT UNIT COST

WUC MO~D # ESRIPION PRC PRC SCALAR

1. 42DE0 0822 Provide Direct Power $11,852 S20,300 1.71
for Flight Centrol
system

%2. 6300O CC-9149 Joint Tactical Infor- $285,539 $640,000 2.24
cation Distribution
System (JTIDS)

3. 63X00 PENING LIS (Anti-Jam UHF) $55,100 $135,000 2.45
Camwincat ions

4. 65X00 CCP-9101F Upfront Camunica- S56,425 184,500 1.50
tions,Navigation
and Identification

5. 71D00 CCP-9145 Global Positioning $201,819 C$311,000 1.54
system

6. 71X00 CCP--910lF Upfront Cmminica- S13,9 /: S31,600 21.4
tions Navigation
and Identification
(NAV Caponent)

7. 74AOO CCP-9101F AN/AG-68 Fire 2t)01,
4 0 1.38

Control Radar 7
8. 74C00 CCP-9101F bzpanded Caa ~ lt3...~ 6,000 1.90

Fire Control
Carputer/

9.~ 74400 CC-9101F Data Un it $#W~4 1212,400 1.06

10. 74N00 C C-901P Low-At3d Tagt ,l1000 $2,340,000 2.23/ in~a-e for
N~ LArN) o

11. 74W00 CCP-54.3r sion~ Location $140,194 $320,000 2.28
:trift system

12. 74X00 Advanced Central $375,443 1410,000 1.09
Interface Unit

(ACIU)

13. 00 CCP-9140 Advanced Medium 1464,563 1485,000 1.04

Range, Air-to-Air
Missile (AIERAAli)

N Provisions

Protection Jammer
% ~(ASPJ)

16. 76E00 CC-9111 ALR-74 Warning $151,832 1170,000 1.12
Receiver

25
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Unit price data was utilized as the basis for materiel

scalar derivation, since the F-16X MSIP modifications will

affect component-related replacement and repairs . . .

3.4.2.1 Modification #0822-Provide Direct Power for FCS

The unit price of the samarium-cobalt generator motor is

substantially higher than the conventional wire-wrapped magnet

motor selected as the L/S component. Contract data indicates

the unit price will be $20,300 for the new motor, producing a

scalar of 1.71 . . .

3.4.2.2 Modification #CCP9149-Joint Tactical Information Dis-

tribution System

* 3.4.2.3 . . .

GUIDANCE: SELECT MATERIEL DATA THAT IS MOST APPROPRIATE FOR THE

ANALYSIS AT HAND. AIRCRAFT SYSTEM MODIFICATION

.SCALARS NORMALLY CAN BE DEVELOPED BY USING UNIT PRICE

DATA. A CHANGE IN MAINTENANCE CONCEPT OR OPERATIONAL

PROFILE MIGHT MAKE DIRECT MATERIEL COST DATA MORE

APPROPRIATE FOR SCALAR DEVELOPMENT.

MATERIEL COST FOR THE NEW SYSTEM SHOULD BE OBTAINED

FROM CONTRACT DATA OR SPO/CONTRACTOR ESTIMATES. THE

DIFFERENCE BETWEEN THE LIKE/SIMILAR VAMOSC CSCS

HISTORICAL DATA AND THE NEW SYSTEM ESTIMATES WILL

ACCOUNT FOR DIFFERING PHYSICAL, TECHNOLOGICAL AND

OPERATIONAL CHARACTERISTICS. EACH MODIFICATION

4 SCALAR SHOULD BE BRIEFLY JUSTIFIED.
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3.5 Petroleum, Oils and Lubricants (POL) Consumption

* Additional weight, drag and parasitic power requirements

imposed by the scheduled F-16X MSIP configuration changes will

increase F-16X MSIP fuel consumption relative to that of the

F-16A baseline aircraft. The average F-16A POL consumption rate

is 753 gallons per hour as obtained from AFRl73-13, dated 1

February 1984. The contractor, after conducting a full aerody-

namics analysis, forecasts F-16X MSIP fuel consumption to be 16%

higher than the F-16A, or XXX gallons per hour...

3.5.1 Modification #0822 - Provide Direct Power Source for FCS

Contractor engineering estimates indicate the net weight

impact of Mod. # 0822 is 52 lbs. Since the configuration is

internal, no increase in drag is anticipated. However, the

generator-motor to be added will require .5KW of ram air cool-

ing. In addition, the parasitic power drain imposed by the

generator-motor will increase specific fuel consumption (SFC) at

cruise by . . . This modification will account for one percent

.of the change in POL consumption, or $8,720 per year per squad-

ron, according to SPO estimates . . .

3.5.2 Modification # CCP-9149 - Joint Tactical Information

Distribution System . . .

GUIDANCE: WHEN AN ENGINEERING ESTIMATE MUST BE UTILIZED TO

COMPUTE THE O&S COST IMPACT OF ANTICIPATED CONFIGURA-

TION CHANGES, PROVIDE AN EXPLANATION OF THE ESTIMATE

AS CONVEYED BY THE SPO/CONTRACTOR SOURCE.

THE POL COST IMPACT OF EACH MODIFICATION CAN BE ESTI-

MATED IN CONSULTATION WITH SPO/CONTRACTING ENGINEERING

PERSONNEL. BY ISOLATING THE NET WEIGHT, PROFILE DRAG,

& POWER CONSUMPTION IMPACT OF EACH MOD, A PERCENTAGE

ESTIMATE OF THE TOTAL INCREASE IN POL CONSUMPTION CAN

BE ALLOCATED.

27
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4. SENSITIVITY/RISK ANALYSIS

In order to increase confidence in the O&S cost estimate for

the F-16X MSIP aircraft, the sensitivity of O&S cost to factors

such as reliability has been evaluated by obtaining three relia-

bility estimates to illustrate the potential range of values . . .

GUIDANCE: INCLUDE AN INDICATION OF THE CONFIDENCE IN THE FIGURES

PRESENTED.

4.1 General

Reliability and POL consumption appear to present the great-

est risk potential for cost variability . . .

GUIDANCE: DEVELOP A FURTHER, DETAILED ANALYSIS OF THE COST

IMPACT OF EACH COST ELEMENT OFFERING A POTENTIAL FOR

HIGH COSTS, ESPECIALLY THOSE OF WHICH THE VALUE ESTI-

MATED FOR THE O&S COST ANALYSIS COULD VARY WIDELY.

IDENTIFY THE RANGE OF VALUES SELECTED FOR SENSITIVITY

ANALYSIS AND THE RATIONALE FOR SELECTION. PRESENT THE

RESULTS USING IDENTICAL GRAPHICAL VALUES WHENEVER

POSSIBLE TO FACILITATE A COMPARISON.

4.2 Reliability Sensitivity

The range of reliability values was based on a review of the

design maturity of the modification and the confidence in the

scalars applied to each modification. Table 14 identifies the

range of reliability values for each modification.

28
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TABLE 14. MODIF'ICATION RELIABILITY SENSITIVITY

MEAN FLYING HOUJRS BE'W4E F4IWRES (KrKBF)
ROD IJOW EPE=E HIGHi

VJC MOD I DESCRIPIONx BJURS HOUJRS HOUJRS

42DO 0822 Provide Direct Pow~er 2600 2742 2850
for Flight Cntrol
System

*6300O CC-9149 Joint Tactical Infor- 115 137 145
mation Distribution
system WJIDS)

63XO0 PENDING EJS (Anti-Jam UBF 3100 4722 6050

65JX00 CCP-9101F Upfront Cbgnwunica- 2500 3405 4200
tion 6 Identifica-
tion (1FF Coponent)

71DO0 CCP-9145 Global Poaitioning 145 163 170
system

71X00 CCP-9101F Upfront oomrunica- 2600 3040 3450
tion & Identifica-
tion (NAV Coponent)

74ADO CCP-9101F AN/APG-68 Fire 315 345 375
Control Radar

74C00 CCP-9101F Expanded Capacity 225 254 280
Fire Control
Conputer

*74H00 CCP-9101F Data Transfer Unit4~ 581

*74N400 CCP-9101F Lowi Altitude Tar- 224 4*<O2 260
reting Ififra-Red
for Night (LANT;Twkk::

74WO0 CCP-5763 Pr ec s i -1-t" on 7 1

75X0 Lt.A'F lh*w'ed Central 45 463 505
~erface Unit (ACIU~

Advanced Medium Range 725 830 890
* Air-to-Air Missile

* .*, I(AI4RAAM) Provisions
F5WO PENDING GFU-SA 30MM Q,,n Pod 2350 2650 2825

76C00 CCP-9142 Airborne Self- 610 745 915
Protection Jammer

j (AS'J)

76EOO ccp-9111 ALP-74 Waming 510 570 635
Receiver

*AGGRWATE MODIFICATION IMPACT (PqFHBF) 23.75 28.06 30.47

P -16A BASELINE SYSTEM (MFHBF) 3.82 3.82 3.82

F-16X MSIP SYSTEM (IFHF) 3.29 3.36 3.39

COS DELTA"

IL0 HOURS EXPECTED HOURS HIGH HORS

BELOW DPT MAfIENANCE +269,882/Sq. - 117,347/So,_
DEPOT MANTENANCE 4:1,02/Sq - - 36, 5

49/5q.
REPLACEMENT SPARES2 2/,,. -134S.

TOTAL 4$380,946/Sq. - -$164,236/Sq.

Aggqregate Modification Ispact - Sum' of Reciprocals of Mo MFHBFs
* *'Cost Delta Chd'ange in 0 of Failures X Cost per Failure
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4.3 POL Sensitivity

There are two areas of risk associated with POL Costs; the

* uncertainty of JP-4 fuel costs and the fuel consumption of a new

system. To place the F-16X MSIP system in the proper perspec-

* tive, other comparable weapon systems are shown in Figure 4

* (Figures are derived from VAMOSC WSSC Operating and Support Cost

* Reports by MDS for FY83).

$ 30M

F-15A

SODN POL T16

TY8.s/SODN 'YR

F -16 1.5

600 BOG 1000 1200 1400 10

GAL LON 5 '

FIGURE 4. POL SENJSITIVITY GRAPH
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5. SUMMARY

Still to be resolved are the methods of determining second

destination transportation, Advanced Flying Training and Other

. Advanced Training costs. The additional complexity of the F-16X

) -MSIP configuration changes will undoubtedly require additional
.4-

flight crew and maintenance personnel training. It is antici-

pated that estimating methods will be developed and values for

these cost categories validated in the near future.

GUIDANCE: NOTE ISSUES LEFT UNRESOLVED OR THOSE WHICH WILL

RECEIVE CLOSE SCRUTINY IN THE FUTURE.

, ->:~
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APPENDIX A. UNIT MAINTENANCE PERSONNEL

A.l General

Total manning for an F-16A squadron is shown, along with

anticipated changes as determined by a detailed logistics support

analysis . . .

Although the Mean Time to Repair (MTTR) for many of the new

subsystems planned for F-16X incorporation will decrease due to

increased circuit board commonality, Built-In-Test (BIT) and

component redundancy .... system reliability (MFHBF) will still

decrease in aggregate terms due to the addition of those new

systems, resulting in increased manning requirements . . .

9.

GUIDANCE: EXPLAIN THE RATIONALE BEHIND MANNING CHANGES TO THE

BASELINE SYSTEM. WHEN THE ALTERNATIVE SYSTEM INCOR-

PORATES NEW CONCEPTS OR A RADICAL DEPARTURE FROM

EXISTING SYSTEMS/METHODS, EXPLAIN IN DETAIL THE

CHANGE AND ITS EXPECTED IMPACT ON MANNING. THIS

EXAMPLE FOCUSES ON THE MAINTENANCE ORGANIZATION.

THIS DOES NOT IMPLY THAT THE MANPOWER ISSUE WILL

ALWAYS BE MAINTENANCE.

DERIVE MDS SQUADRON MANNING FROM THE APPROPRIATE

VAMOSC WSSC MDS OPERATING AND SUPPORT COST REPORT

(AR8103). MANNING IS DISPLAYED BY COST ELEMENT. IF

FURTHER DETAIL IS REQUIRED, OBTAIN AN ITEMIZED BREAK-

OUT OF SQUADRON MANNING FROM THE TAC LCOM MODEL.
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A. TABLE A.1
DIRECT MAINTENANCE MAN-HOURS BY MODIFICATION (DMMH/FH)

A B C
WUC MO. DE~II 5 ONL/S F-1 6XMSIP % OF

___________ MOD.__DESCIPTIO DMMH/FH DMMH/FH TOYTAL CHANGE

1. 42DE0 0822 POWER, FCS .10 .12 5.6%
2. 63B00 CCP-9149 JTIDS .19 .15 7.0%
3. 63X00 PENDING EUS .06 .07 3.3%
4. 65X00 CCP-9101F UFCNI 1FF .05 .06 2.8%
5. 71D00 CCP-9145 GPS .17 .19 8.9%
6. 71X00 CCP-9101F UFCNI NAV .07 .08 3.7%
7. 74A0O CCP-9101F AN/APG-68 .14 .16 7.8%
8. 74000 CCP-9101F EXCAP FCC .04 .05 2.3%
9. 74HO0 CCP-9101F D'IU .06 .07 3.3%

*10. 74NO0 CCP-9101F LANTIRN .41 .46 21.4%
11. 74W00 CCP-5763 PISS .21 .23 10.7%
12. 74X0M CCP-9101F ACIU .11 .13 6.1%
13. 75000 CCP-9140 AMRAAM .16 .19 ,/8.9%

14. 75X00 PENDING GPU-5A .07 .07 /3.3%

*15. 76C00 CCP-9140 ASPJ .04f 1.9%
16. 76E00 CCP-9111 ALR-74 . 3.3%
17. AGGREGATE MODIFICATION IMPACT 1100%

18. F-16A SYSTEM DMMH/FH /..09

*19. F-16X MSIP SYSTEM DMMH/FH 2 .23

Unscheduled corrective maintenance only,.:,-'.* -xclud:X Geragoudhnig

OFF ENL CIV Change OFF ENL CIV

Below Depot Maint. 10 557 14 +11 10 568 14
Chief Maint. 3 45 3 3 45 3
Avionics Maint. 0 16 2 + 3 0 19 2
Field Maintenance 0 1 0 0 1 0
Munitions/Missile 0 2 0 0 2 0
Organizational Maint 0 0 0 0 0 0
A&ircraft Gen.Sqdn. 4 243 0 + 6 4 249 0
Component Repair Sq. 1 105 4 + 2 1 107 4
Equip. Maint. Sq. 2 144 5 2 144 5
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GUIDANCE: DIRECT MAINTENANCE MAN-HOUR DATA IS AVAILABLE IN CSCS

TO THE FIVE DIGIT WUC. DIRECT MAINTENANCE MAN-HOUR

DATA CAN BE COLLECTED FOR EACH MODIFICATION ANALOGY,

THEREBY PRODUCING AN AGGREGATE DIRECT MAINTENANCE

MAN-HOUR CHANGE, WHICH CAN BE UTILIZED BY MANPOWER

A ENGINEERING PERSONNEL TO ESTIMATE MANPOWER REQUIRE-

MENTS. IN ADDITION, THE PROPORTION OF THE TOTAL

CHANGE IN MAINTENANCE MAN-HOURS CAN BE USED TO ALLO-

CATE LABOR COST TO EACH MODIFICATION. THIS ASSISTS

IN ISOLATING THE AGGREGATE O&S COST IMPACT OF EACH

MODIFICATION, WHICH IS THE ULTIMATE GOAL OF A MODIFI-

CATION PROGRAM COST ANALYSIS.

A.2 Chief of Maintenance

Because the forecast total increase in manning is relatively

insignificant in aggregate terms (2%), no change in the Chief of

Maintenance function is anticipated

A.3 Avionics Maintenance

The introduction of a large number of new avionics systems

will increase Avionics Maintenance manning by 3 personnel per

squadron. According to the TAC LCOM Model, avionics modifica-

tions account for 81% of the total change in Direct Maintenance

Man-Hours/Flight Hour (DMMH/FH)

" A.4 Field Maintenance...

GUIDANCE: INCLUDE A DETAILED NARRATION OF FACTORS THAT IMPINGE

ON MAINTENANCE MANNING, SUCH AS CAPACITY OF FACILI-

TIES, CONFIGURATION CHANGES, THROWAWAY VS. REPAIR

IMPACT, AND MAINTENANCE CONCEPT.

A-3
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APPENDIX B. CONFIGURATION CHANGE SUMMARY

HEADING INDEX

A - Modification class (III, V)

B - Estimated O&S cost impact (+, 0, -)

C - Major cost driver? (yes, no)

D - Estimated net weight impact (Ibs)

E - Estimated net electrical power requirements (KVA)

F - Estimated net FCC memory impact (words)

G - Estimated net SMS memory impact (words)

H - Estimated electronic cooling impact (KW)

I - Is new technology incorporated? (yes, no)

,'.

GUIDANCE: WHEN CONDUCTING A PRELIMINARY EVALUATION OF PROSPEC-

TIVE SYSTEM CONFIGURATION CHANGES, DESIGN A MATRIX

WHICH LISTS THE MODIFICATIONS' IMPACTS ON O&S COST

PARAMETERS.

IDENTIFY THE PROPORTION OF COST DRIVERS ACCORDING TO

THE PRECISION REQUIRED BY THE USER, THEN COLLECT

MODIFICATION COST & ENGINEERING DATA FROM THE SPO AND

CONTRACTOR.
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I.

Table B.1. Configuration Change List

WC ,. A B C D E F G H I

11000 0544CI Strengthen Wet of Fuse- III - No No +.4 0 0 0 NO

lage Station 341.6
Bulkhead to Prevent
Cracking

11000 0762 Nodification of Upper/ III - No No T 0 0 0 NO
loer Bu.lhead Splice

11000 0832 Install Stabilizing II - No b W1 0 0 0 No
Supports to Fuselage
Side Frames and Revise
Harnes Supports

IIGF 0288R1C1 Strengthen Skin around III - No +2 0 0 0 0 NO
Arresting Book

aw STATION

12
12AOC 0437 interchange Nester Fuel 1II 0 No NC 0 0 0 0 Nc

and SUC Switches in Aft

Crew Station Only

12C00 0426 Chare Oauopy pn/ III - No IC 0 0 0 0 NO
Close Logic Circuitry

"'AND ING U'

13 SYSTEMI

13AA0 0596 Modification of brake Iii 0 NO "C 0 0 0 0 NO
Circuitry to Incorporate
Lower Audio Volu e level
For Landing Gear Warring

13BDC 0807 Eliminate Moisture Trapping III NO IC 0 0 0 0 No
in Main Gear Down-lock
bitcnes

13DBO 0686 Improve Noisture Proofing III NO PC 0 0 0 0 NO
of the Nose Wheel Steering
Feedback Potentiometer

13E00 0546 Modification of Brake III No #.4 0 0 0 0 No
System Circuit F-16ka

13EAG 0554 Incorporate , proved Brake III - NO +1.0 0 0 0 0 No
Control Box F-16A/B

A3GC 0667 Replace Arresting Hook III 0 NO IC 0 0 0 0 NO
Swiitch, with New Switch
Capeble of Being Locked
in both 'UP' and *DOWN'
Positions.

14 FLIGHT CONTROL SYSTED.

14000 0221R1Cl Incorporate Departure Warn- III + No +1 0 0 0 0 Ncing System in F-16A/B

14ADH 0802 Replace Diode Assemblies in III - No WC 0 0 0 0 Nc
Critical Electric Power/
Fligt Control System Circuits

14ALW 0623C1 Correction of Electronic III * NO NC 0 0 0 0 NO
Coiwmonent Assaemly (ECA)
Nory to Correct Latch-up

14CCA 0622 Improve Bearing Retentxon III No IC 0 U 0 0 NC
in beading Edge Flap and
Trailing Edge Flaper on
Hinge Fittings

14F00 0691 Improve Angle of Attack, III No IC 0 0 0 0 Nc
Pilot Static and Air Data
Probe Heater Circuits

23 fliRBOFAN POWERPLLA1

23006 0826 Install Clamp to Prevent III - NO IC 0 0 0 0 K,I~Egine Barnes Cha~ffing

23GAO 0401 Rework Engine Breather i - No IC 0 0 0 0 Nc
,E~lector 7b

B-2
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Table B.1. Configuration Change List(Con't)

WUC M. A B C D E F G 1 1

23 TURBOAN~ POERPIANT
(c.tinued)

23HAD 0490 Provide Electronic Engine I11 0 No NC 0 0 0 0 NO
Control Caution Light
WhMen Backup Fuel ontrol
is Selected from Aft Oxkpit

231AM 0539 Engine Emrgency Waniing III - No +1.4 0 0 0 0 NO
system

231A 0479 Revise wiring from Throttle III 0 NO NC 0 0 0 0 NO
Position Relay to ESS

231C 0433 Removal of Nacelle Vent II 0 NO NC 0 0 0 0 No
E)ector Switch

231JA 0907 Modity Engine Warning III U NO W U U u U No
ontrol Unit to Provide

Time Delays in Warning
and Caution Messages

24 AUXILLMAR PIIEPLAINT

24AA' 0699CI Redesign ~iergency Power III - NO 0 0 0 0 0 Nc
Unit Bleed Air
Regulator valve

24AM 0613CC2 modification of Emergency III - NO 0 0 0 0 0 No
Power Unit, Redesign EPJ
Fuel Control Valve Armsture

24COD 0465 Redesign Emergency Power III - No 0 0 0 0 0 No
*Unit to Replace Seed

Sensors

24CBD 0800 Delete the Connection of II1 0 NO 0 0 0 0 0 No
the Electrical Caution
Light to the EPU Over-
speed Detector

24CBD 0823 Revise EPU Controller to III - No 0 0 0 0 0 No
Eliminate Moisture Entrap-
aent

24CBO 0630C1 Revise Onergency Power III - No 0 0 0 0 0 No
Unit (EI:J) Controller
Logic to Improve Re-
dndancy of Secondary
Speed Control

24DMl 0408 Provide Redesigned Engine III - No 0 u 0 0 0 NO
Start System (ESS)cntrol-
ler Barness, and Component
Twter

41 ENVIRONTDAL O )L
SYSM,1

41ABA CC-9101F Incorporation of Expanded I1 0 NO +49 0 0 0 0 No
Capacity ECS

42 EUDVIRICAL POWER SUPPLY

42000 0558 Modification of Aircraft III - No 0 0 0 0 0 No
Battery Failure Monitoring
rircu~t F-16"/

42AAD 0722 Modify the Constant speed III - No 0 0 0 0 0 NC
Drive (CSD) Oil Servicing
Fill Port

42AA 0778 Constant Speed Drive (CD) Ill - No +10 0 0 C 0 N
- Iydrauli c Accumulator

42AA0 0977 Constant Speed Drive III - NO +1 0 0 0 0 No
Accumulator Vibration
Isolator Mounts

42AAO 0619 Replace Constant Speed III - No 0 0 0 0 0 NO
Drive (CSD) Oil Cooling

Lines with Flexible Hose
Asse rlies F-l1A/B

B-3
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Table B.1. Configuration Change List(Con't)

WXM.IA 0 C D E P G H-

42 ZL.IU CAL PW MJPPLY
(continued)
42ADD 0756a/ NDdify AC cmnerator to III - NO 0 0 0 0 0 NC

Incorporate Oil Line
Reducer

42DE) 0822 Provide Direct Power III * e +!2 *' 2 0 11L ct_
Source to Plight Control
System (Pas)

42N3O 0676 Provide Min Battery Power 111 0 No 0 0 0 0 C NC
to the FLC Converter

42JAD 0815 Delete Synchronization of III - NO 0 0 0 0 C
800 Hz Inverters

42JBB 0782 Modify Plight ontrol Systm III - NO 0 0 0 0 -
Battery Heater Circuits to
Elimiante Inadvertent
Inverter Battery Discharge

44 ELECTRICAL LIGHTC? SYSTEM~

44A00 0267RICI lmprove Aerial Refueling III * No +1.6 .01 C 0 C. r.
Lighting for Night
Operations

*46 FUEL SYSTEM

46010 0474 Installation of Atomati Ili No 0 0 0 D0 Nc
Forward Transfer Trim
Circuits in Aircraft Puel
System

46000 0905 Install Orifice Plate to II 0 No TBD 0 0 0 0 No
Left of External Tank
Transfer Valve

46CAO 0709 Revise External Tank Vent Ili - No 0 0 0 0 0 No
and Pressurization Valve

. '¢Jto Inprove Reliability

46FAF 0212 Provide Capability of II 0 No +2 0 0 0 0 No
Selective Pill of External
Fuel Tanks

FLIGHT
-. 51 IMSTUMEW1

51ABO 0993 Production Incorporation V + No +12 79D 0 0 0 Yes
2 of Combined Altitude Radar

Altimeter F-16 (CARA)

51Aa CCP-9124 Integration and Test of CARA V + No 0 13) 0 0 0 Yes

MALFUNCTION ANALYSIS AND
r 55 REORING EQU I PME

55AA0 0932 Provide Provisions for cas V + No + TED 0 0 0 No
Su :vivable Flight Data Re-

corder (CSFDR)

62 VHF Q59WJNICATIONS

62000 0602C1 Replace Standard Headset III 0 No 0 0 0 0 0 NO
Wiring with MagneticallyShielded Wiring

B-4
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Table B.1. Configuration Change List (Con't)

Wuc MOD. A B C D E F G H I

63 U COMMNICATIONS

63000 No"e JS (ANTI-JAM UNW 0m. V + Yes +25 TBD TBD TED 1ID Yes
manications) Incorpration

63000 101 install -Have Quic- Group V No +25 D TED TD Yes
IBI Provision AN/ARC-164C
in 1-16

6300 %-9149 JOint TYcticae infor1stion V + Ye +112 +1.5 +1400 +780 +1.5 Yes
Distribution System (JT1OS) IN
Integration

6390 0327C2 Seore Voice with ARC-186 III + No +2 0 0 0 0 No

63EO 0896 Incorporate Modification to III + No +12.1 0 0 0 0 No
Reduce Multi-path Signal
scattering Effects from~
Upper UFN/IFF Antenna

63C00 0795RICI *ave Quick' Group 'A' V + No NC 0 +780 0 0 Yes
Provisions for F-If

65 1FF SYST1211

65000 CCp-901F Upfront Ormunication, III + Yes +74 TED TBD Thz TBW Yes
Navigation, Identification
(UFa I) Incorporation IFF
Function

71 RADIO NAVIGATION

71000 CCP-9245 Global Positioiing Systern V + Yes +60.1 +500 0 100 Yes
(GPS) Integration

7100u ocp-9101F Upfront ommunication, III + Yes +40 7W TBD i iuu 'es
Navigation, Identification
(UFPCI) Incorporation
Nay. Function

74 FIRE~ CWR SYS 1D1

74000 None WwA (Wide Area Anti-Armor V + No T8 TVD +1600 *140C TBZ Yes
Munition) Integration

74AD0 CCP-9101 Incorporate AN/APG-68 Fire III + Yes +234 TBD TBD TED TED Yes
Control Radar

74A00 CCP-9101F Advanced Central Interface III + Yes 4345 TED TED TD TED Yes
Unit (ACIU) Integration

74AA0 1005 Retrofit of AIP§AA level III V + No 18D .1D TED TED TED No
Caepaility in P-16 A/B

74AMD 0497 Provide Improved Radcom III - No WC 0 0 0 0 Nc
Lightning Protection

74BMB 0496 Block 158 Software Update III 0 No NC 0 -2500 -800 0 No

74C00 CCP-91lIF Expanded Capacity Fire III . Yes +2v TD TED TBD TW Nc
Control omputer In-
sallation

74CC0 0406;U Block 158 Software Update III 0 No NC 0 +1825 +10OC 0 N

74CC0 0642PIC- Incorporate Fire Control III + No NC 0 0 0 0 N
4% Computer operational Flight

-. "-Program Changes/Software

B-5

• .- . . % % % " ... • . . . • -. .. . , . . ". ." . .o. % .. , . -, . .., - , ' . .,. . . .
k• ". "_ % -- ,, " ' " . _" ,.": :" ..o 

_
. ' .. ' % .. ".' ' % }% % "•.."."r".% ,.*.=*w '_ ,' ' " n t '' " " ' ",'



Table B.1. Configuration Change List(Con't)

PWX NOD. A B C D E P G H I

74 FIRE COHNIROL SYSTEM• -' :-,ontinued)
fT4CCD 0913 Incorporate Block 155 Fire 1II 0 No NC 0 0 0 0 NO

Control Computer and Stores
anagement Operational

"' Flight Programs

74CCO CCP-9120 Multiple Store Ejection Rack V + No TED TED TED TED TED No
(MSER) integration

S74D00 CP-9122 Incorporation of Standard III - No NC TED TBD TBD TBD Yes
USAF Inertial Navigation
Unit (flU)

74EAD 0636 Cockpit TV Sensor Slit V * No TED TED TED TED TED No
Screen Capability F-16A/B

74EAC 0456C1 Revise Radar/E-O Indicator 11I 0 No NC 0 0 0 0 No
Unit to Accommodate Revised
Video Anplifier

74EBO 0365 Revise Radar/E-0 Electronics III - No NC 0 0 0 0 No
Unit

74EBA 0457 Revise Radar/E-0 Electronics III 0 No NC 0 0 0 0 NO
Unit to Correct Bandwidth
Oaracteristics of Video

* Processor and Horizontal
*Jitter

74G,00 CP9169 Incorporate WAC Head-up- III + No NC 0 0 0 0 No
Display (SMD) in F-16
Air Vehicles. IANTIRN HUD
Alternative Wide Angle optics

74HUU CCP-9101F Data Transfer Unit Installa- III + Yes +53 TED TW TED TE Yes
tion

74N00 CCP-9163 LANTIRN Installation V + Yes +1010 +10.8 +1000 +600 0 Yes
CCP-9151
OC-9153

74 W5O CCP-9137 AQ-65D Development, Inte- V + No TED TED TED TBD 0 No
gration and Testing

74)M 0C-5763/ Precision Location Strike V + Yes +129 +500 +1000 +750 500 Yes
9156 System (PLSS) Integration

75 WEAPONS DE.IVERY

74000 0556 Modify Stores Managenent III 0 0 NC 0 0 0 0 No
System CI U to Correct Block
10 Software Deficiencies4 75000 None Incorporation of GpJ-5A V + Yes +2800 TED 0 0 0 No
930M Gin Pod

75C00 0569RI Incorporate CapaLbility for V 4 No NC 0 0 0 0 N
Ar Combat Maneuvering
Instrwrentation (ACMI) Pod

74C00 035CRIP.R2 Block 15 Sequential Provi- III + NO TBD TED T TED T, W
sioning Am"AA, NSER
Provisions

75C00 0935 Early Production Inoorpora- V + Yes TE TOD TD M TER _ ,
- tion of AIRAhM P-16

V.,. B-6
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* 4',Table B.1. Configuration Change List(Con't)

xMO.#A B C D E F G H1

75 WEAONS DEIV

(otne)75C0C) CC-9140 Incorporate AMRAAM V + Yes +425 +3.45 .4100 +580C .2-0 Yes
Capability in P-16A/U

75W 0361 Add Threshold Detect/Bypss 111 0 No NC 0) 0) 0 0 NO
Selection for Doresight

1~Spot Made of AIP -9L

74MO 0603R1 Modfy Stores Cotrol Pnel 111 0 NO NC 0) 0) 0) NC
to Eliminate Flicering of
Display LAirps

76 PDhZMTICN AIDS AND £0'.,

76D CCP-9142 Testing of the Airborne V + Yes +405 +7.2 +100 0 +1.3-, Yes
Self -protection~ Jasmer Kw ECS
(ASPJ) +6.12

KW RAKflP

76EDO 0947 install improved ALJP-69 V + NO NC 0) 0) 0 0 NO
Affplifier Detector and

TI
4  Frequency Selective Re-

ceiver in F-16

76EDO CC-9ll1 Install AIR-74 Warning V + Yes +89 .410TA +100 C) 750 Yes
- Receiver in F-16

Aircraft

.4-



APPENDIX C. F-16X MSIP MATHEMATICAL COMPUTATIONS

GUIDANCE: PROVIDE THE MATHEMATICAL COMPUTATIONS USED TO CALCU-

LATE THE COST ELEMENTS. DO NOT DUPLICATE COMPUTATIONS

PERFORMED IN VAMOSC WSSC OR FOR ELEMENTS UNAFFECTED

BY THE MODIFICATION PROGRAM. ALL BASELINE MDS HISTOR-

ICAL OPERATING AND SUPPORT COSTS ARE AUTOMATICALLY

CALCULATED BY VAMOSC WSSC, AND ARE DISPLAYED IN THE

MDS OPERATING AND SUPPORT COST REPORT (AR-8103).

THIS REPORT CAN BE NORMALIZED FOR A SQUADRON OR

AIRCRAFT LEVEL FOR PURPOSE OF COMPARISON.

EACH CALCULATION SHOULD BE CLEARLY TRACEABLE TO THE

SUMMARY TABLES IN SECTION 1. TUEREFORE, NUMBER ALL

ROWS AND COLUMNS IN THE SUMMARY.4 ABLES, ANd!PROVIDE A

LOCATOR CODE IN PARENTHESIS A EACH ARPENDIX CALCU-

LATION. ALL CALCUATIONS D LAYED IN ORDER

OF COST ELEMENTS, WITH AACH.._UBE MENA COMPUTATION

PRESENTED WITHIN THE PR.;.-.. EMWr SECTION.

NOTE: All baseline F-16A VASSC ures utilized in

the following ca u .4 e obtained directly from
Table 2.

*. ... UNIT OPERATIONS
POL (Table 3, Lin !< '?)

POL Cost = Co.Vumption Rate x FH/PAA x PAA/Squadron x Cost per Gallon
= !3 gallons/hr x 305 hrs. x 24 acft. x $1.00
, '11.390M/Squadron/Year

BELOW DEPOT MAINTENANCE

Avionics Maintenance (Table 3, Line 11)

Materiel Cost = F-16A WSSC Materiel Cost + Summation of KSIP
Materiel Cost Impacts (See Table C.l)

"- $.054M/Sguadron/Year

C-1
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TABLE C.1

BELOW DEPOT AVONC MAvINT MATERIEL COST COMPUTATION

LIKE/SIMIIAR
BELOW % MA7RXE.
DEPOT COSMDOAAN IN AVONICS
MATERIEL RELIABI LITY** PATRiAL'- AT AVIONICS MAuN!,E)NA2WI

MOD DIPcia COS x SCkAAR X SCALAR X KkNAINANCE MATRIE' CD-

6300O CC-9149 Jri.s $13,063 .82 2.24 54 1,200

63XO0 PENDING Lis 7,464 .67 2.45 54 613
65X00 CC-9101F UPC4I 1FF S24,981 .63 1.50 54 1,176

71D00 CC-9145 GPS $11,922 .81 1.54 54 744
71X00 CC-9101P UP=I NAV S 5,961 .69 2.43 56 Soo

*74AOO CC-9101F AN/AFJ-68 587,083 .76 1.38 56 4,567
74DO CC-9101F KJCCAP 1PO 843,542 .72 1.90 st 2,976
74HDO CC-9101F 010 S 8,708 .70 1.06 54 323
74HOO 0p-9101P LAWrifl $58,055 .84 2.23 56 5,437

74m cc-5763 PLss $31,930 .72 2.28 56 2,621

7"X00 CP-9101P ACIU 514,514 .66 1.09 56 680
75C00 CC-9140 AMM~AN $18,246 .93 1.04 5 82
76COO CC-9142 ASPJ $19,490 .88 1.94 st 1,664
76600 CC-9111 AIR-74 S 8,771 .74 1. 56 363

AGGRDS mOIFCATION DiGAL'2374
F-16A WSSC BASELINE COT (Tabl1e 2, Line 11, Colun 8) $3,748

*F-16X KSIP AVIONICS MAINTENANCE mkTIEL cosT PER sQuAmmP8~ (T*I" 3, I4t B1 1Lr ) 553,748

/or $.054M

from Table. 12

F rm Table 13

*GUIDANCE: THE PERCEN ~ FAVIONICS MATERIEL CONSUMED AT THE

AVIONICS /4'EACE FUNCTION IS DETERMINED BY THE

MAINTE C CCNET. SPECIFIC BELOW DEPOT MATERIEL

CONS~. PTION BY FUNCTION (AVIONICS MAINTENANCE,

COMP ONENT REPAIR SQ., AIRCRAFT GENERATION SQ.) IS

NOT AVAILABLE IN CSCS. CONSEQUENTLY, THE MATERIEL

COST PER WUC AND MODIFICATION MUST BE EITHER ALLO-
CATED ACCORDING TO THE PROPORTIONS OF THE BASELINE

AIRCRAFT OR, MORE PRECISELY, ACCORDING TO THE PRO-

* .- ;..PORTIONS ANTICIPATED BY THE MAINTENANCE CONCEPT FOR

- EACH MODIFICATION.

% C-2
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BELOWI DEPOT MAINTENANCE

Avionics maintenance (con't) (Table 3, Line 11)

Contract Cost =F-16A WSSC Cost x F-16X MSIP Avionics Manning
= F-16A Avionics Manning

=.002M x 19

= . 002M/Squadron/year

GUIDANCE: CNTACT, OTHER, AND P&A COST SHOULD BE SCALED BY THE

CHANGE IN MANNING, SINCE THESE CIOSTS CONSIST PRI-

MARILY OF LABOR. THE CHANGE IN MANNING IS OBTAINED

FROM THE SF0.

Other Cost = F-16A WSSC Cost x F-16X MS -a Avionics Mannfing
(1A :iis Marnp

*- $.OO1m x 19

- $.001M/Squadron/Year

Enlisted P&A Cost =# of Eni. Pers. x A-&ic dRate
= 19 x $18,355 i
-$348,745 or S.349MI-cuadro

GUIDANCE: DERIVE THE AVERA .P 'RATE FRO VAMOSC WSSC, BY

DIVIDING THE TOT MC)T PER COST ELEMENT BY THE

N UMB ER OF PTHE REQUIRED DATA IS AVAILABLE

IN THE WSS~ ) OPERATING AND SUPOT COST REPORT

(AR813>/

Total Below Depot
Avionics Maint. Cost = Materiel + Contract + Other + (Off., Eni. & Civ. P&A

cost)
= $.054 + S.002M + .001M + (.003 + .349 + .016)
- . 425M/Squadron/Year
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BELOWd DEPOT MAINENANCE

AIRCRAFT GENERATION SQUADRON (Table 3, Line 15)

Materiel Cost = F-16A WSSC Cost + Summnation of MSIP
Materiel Cost Iqpacts. (See Table C-2)

= .922M/Squadron/Year

* TABLE C.2

BELOWd DEPOYT AIRCRAFT GEN. SQ. MATERIEL COST COMPUTATION

VAMDSC CSC
LIKE/SIKIWA
BELOA MATERIEL CHANJGE IN
DEPOT COSUMED AT AWR- AIROALk GE.
MAEI EL RELIABILITY** MATERAL*" CRAFT GEN. 90 So. MA.INT.

wuc mm. # D IPIOkN COST x SCALJ. X SCALAR X KA1NENAN' = MATRIEL OST

42DOD 0622 Pupwr, FCS 9,580 .72 1.71 40% ,*4,718

*63800 CC-9149 JrIDS 13,060 .82 2.24 35% f 8,396

63XOO PENING LIS 7,460 .67 2.45 35% / 4,286

*6SX00 CC-9101F uF041 IFF 24,880 .63 135% 8,229

71D00 CCP-9145 GPS 11,920 .81 35 5,204

71.X00 CC-9101F UFOHI HAy 5,961 .69 *.363,498
7A0 P-9101F A1/AG-68 87,080 .7 i38/ 5 31,965

74C00 CC-901F LxW CC~ 43,540 .72 :Y 9 $* 35% 20,847

74H00 CCP-9101F 0'IU 8,710 .70 1.0 35% 2,262

7440~ -9101F ZAflIR 58,050 ~ 2 ~ 3%3,5

74WOO CC-5763 PLSS 31,930 2 ~ 35% 18,346

*74X00 CC-9101F AflJ 14,514 *.;A 35% 4,762

*75C00 CCP-9140 AMRAMM 18:28k .93 %f4 35% 6,188

7SX00 PDOM~ GPU-5A 34AZT, %9 .92 40% 12,086

760 CP-9140 ASPJ ........... 88 1.94 354 U1,646

*76CO CCP-9111 AZAR-74 .74 1.12 35% 2,544

A~.kWATE IICkTION W4ACIT 1183, 036

P-16A WSSC BASELINE COT (Tab2 L 5 ~wr 8) $739,000

F-16X MSIP TOTAL. AICRF TATIEL COST PER YEAR (Table 3, Line 15, Column B) $922,036

or S .922M

Se Gu Qidmnice, P*W,

SFrom Table 12

**From Table 13

.Z.Contract Cost -F-16A WSSC Cost x F-16X MSIP Aircraft Gen. Sq. Manning
F-16A Aircraft Gen. Sq. Manning

= $.027M x 249

$ .027M x 1.025
= .028M/Squadron/Year
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BELOW4 DEPO)T MAINTENANCE

AIRCRAFT GENERATION SQUADRON (Cont) (Table 3, Line 15)

Other Costs - F-16A WSSC Cost x F-16X MSIP Aircraft Gen. Sq. Manning
F-16A Aircraft Gen. Sq. Manning

a $.090M x 249
243

= $.092M/Squadron/Year

Enlisted P&A Cost - # of Eni. Pers. x Aircraft Gen. Sq. Enlisted Rate
-~= 249 x $15,461

= $3,849,789 or $3.850O/Squadron/Year

7bta1 Below Depot
Aircraft Gen.
Sq. Cost = Materiel + Contract + Other + (OfYf., Eni. and Civ.

P&A Cost)/
=$ .922M + .028M + .092M + (O *3.850M + p5M)

* = ~$5.003M/Squadron/Year 1

o)mPONENT REPAIR SQUADRON (Table 3, Line 16) / //
Materiel Cost =F-16A WSSC Cost + Su1T34 4-on ia

Cost Imp~acts. (See--Ifble C
=.92OM/Squadron/eyZ

~B E c.3

ODMPONENT A~S.MATERIEL O)ST a)MWTATION
I MATER~IEL CRAW.E IN
COINU1 AT~ COMP. REPAIR

TERIEL RELIABILITY" MT8PIAI." COMP. REPAIR SQ. So. MAInT.
____ MS. # O SCALAR X SOJLAR X MAIN!TEKAN CE MATERIEL 036-

4432fl 0822 PM? 9,580 .72 1.71 6D% 7,077

63900 CC-9149 47100S 13,060 .82 2.24 60VA 14,393

63X00 MING* Ex 7,460 .67 2.45 60% 7,347

65100 CC-9101P U"OI IFF 24,880 .63 1.50 60% 14,107

71000 OCP-9145 Im 11,920 .91 1.54 60% 6,921

71XO0 CC-9l01P UPCNI HAV 5,961 .69 2.43 60% 5,997

74A00 CCP-9101P Ai4/APG-68 87,080 .76 1.38 60% 54,798

74CO0 OC-9101P ExcAP PCC 43,540 .72 1.90 60% 35,738

74400 CCP-9101F DIU S,710 .70 1.06 60% 3,878

70H00 0C-91O1P LA8NTIMN 58,050 .84 2.23 60% 65,244

.74WO0 CCP-5763 PISS 31,930 .72 2.28 60% * 31,450

4100 CC-9101p ACIU 14,514 .86 1.09 60% 0,163

75=) CCP-9140 AWAAI4 18,280 .93 1.04 60% 10,608

75100 I'U4D114 GFJ-5A 34,210 %9 .92 60%A 18,129

-. 76CO0 CCP--9140 ASPJ 19,490 .88 1.94 60% 19,964

76E0O CC-9111 ALAR-74 8,770 .74 1.12 60% 4,361

AGEATE MIcICATION IMPACT $310,175

P-16A WSSC BASELINE COT (Table 2, Line 16, O~luw B) $610,000

P-16X MSIP TOTAL COKKD(D7 REPAIR 9QUA MATERIEL ODST PER YEAR (Table 3, Line 15, C1wlrm B) $920,175

See Qiidmoe, Page C-2 or S.920N'Sqiadron

6PFrm~ Table 12

PrmTbe13 C-5
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INSTALIATION SUPPORT (Table 3, Line 18)

REAL PROPERTY MAINTENANCE (con't) (Table 3, Line 19)

7.Enlisted - F-16A WSSC Cost x Squadron Manning Scalar
P&A Cost - $.409M x 1.02

- S. 417M/Squadron/Year

Civilian
P&A Cost - F-16A WSSC Cost Squadron Manning Scalar

- $.342M x 1.02
= $. 349M/Squadron/Year

Total Real Property
Maint. Cost =Material Cost + Contract Cost + Other Cost + (Off., Enl. and

Civ. P&A Cost)
=$.368m + .624m = .439M + (.041M + .417M + .349M)
=$2. 228/Squadron/Year

COMMUNICATIONS (Table 3, Line 20)

I'Materiel Cost =F-16A WSSC Cost x Squadron Manning.... alar 1
* $ .043M x 1.02 .

$.044M,/Squadron/Year

Contract Cost F-16A WSSC Cost x Squadron. ) ir S~~
- $.028M x 1
=$.029m/Squadron/Year/~i

Other Cost F-16A WSSC Cos x,$ado ManIg Salar
$ .051MM 1.02

=$.052M/S ua er

officer P&A F-16A - tx Squadron Manning Scalar
Cost $ 0.2 ua x 1.02

'$0 7do/Ya

Enlisted P&A Cost = F-16A WSSC Cost x Squadron Manning Scalar
-$.266M x 1.02
$ .271tLSquadron/Year

Civilian P&A =F-16A WSSC Cost x Squadron Manning Scalar
Cost -$.038M x 1.02

$ .039M/Squadron/Year

Total Corru~nications
Cost - Material Cost + Contract Cost + Other Cost + (P&A

cost)
-$.044M + $.029M + $.052M + (.021M + .271M + .039M)

a $* 456M,'Squadron/Year
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INSTALLATION SUPPORT (Table 3, Line 18)

BASE OPERATIONS (Table 3, Line 21)

Materiel Cost - F-16A WSSC Ocost x Squadron Manning Scalar
- $.343M x 1.02

$ .350M/Squadron/Year

Contract Cost = F-16A WSSC Cost x Squadron Manning Scalar
- $.286M x 1.02
S S. 394M/Squadron/Year

Other Cost - F-16A WSSC Cost x Squadron Manning Scalar
5 $.14614 x 1.02

$ . 149M/squadron/Year

Officer P&A Cost = F-16A WSSC ost x Squadron Manning Scalar
$ .205M4 x 1.02
$ .209M/Squadron/Year

Enlisted P&A Cost = F1ASS Cotx W04o an.ig Scalar
= $1.230M x 1.02 /
- $1. 255M/Squadro/e

Civilian P&A Cost - F-16A WSSC st x Sjatnanning Scalar
$ .438M 2

7 = $.447 adron/Ye-t

Total
Base Operations Cos ~~eilCst + Cnrc Cot+ Other Cost +

P a CostCnrctOs

. ... ... ....0 + $.394M4 + $.149M + ($.209M4 + $1.255m4 +

$ 2.804M/squadron/Year

REPLACEMENT SPARES ' (Table 3, Line 23)

Replacement Spares Cost
w F-16A WSSC Cost + Summuation of MSIP Replacement

Spares Cost Impacts. (See Table C-4)
w Si. 113M/Squadron/Year

C-7
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BELOW DEPOT MAINTENANCE

CM")ENT REPAIR SQUADRON (con't) (Table 3, Line 16)

Contract Cost a F-16A WSSC Cost x F-16C MSIP Comnp. Rpr. Sq. Manning
F-16A Corp. Rpr. Sq. Manning

a $.028M x 107

* $.028M x $1.019
S. 029M/Squadron/Year

Othe Cos = -16A WSSC Cost x F-16C MSIP Comnp. Bpr. Sq. Mann'n

F-16A Comp. Rpr Sq. Manning
$.148M x 107

$.148M x 1.019
- . 151M/Squadron/Year

Enlisted P&A Cost # of Eni. Pers. x Comp RprSq. Enlisted Rate
= 107 x $15,667

$1,676,369 or $1.676M/Squ /- -inV*"""*" **ea"r /

Total Below Depot ConTp. ..........
Rpr. Sq. Cost Materiel + Contrac ~ r . Eni. and Civ.

P&A Cost)
= $.920M + *02 9M,:151M m 5~M + 1.676M + .075M)
* $2. 896M/SqadrA ear

INSTALLATION S$UPPF'*. (Table Lie18)

REAL PROPERTY MAINTENANCE (T 4  ne 19)

Materiel Cost =F-16A WSS .~ cSuadron Manning Scalar
$ .351 x P-16X MSIP Manning/F-16A MSIP Manning
$ 551 x (724/713)
$ .351 x 1.02
$: -. 3/Squadron/Year

Contract Cost =F-16A WSSC Cost x Squadron Manning Scalar
=$.612M x 1.02
- . 624M/Squadroni/Year

Other Cost - F-16A WSSC Cost x Squadron Manning Scalar
- $.430 x 1.02

= . 439M/Squadroni/Year

Officer PlEA
Cost - F-16A WSSC Cost x Squadron Manning Scalar

- $.040M x 1.02
= $.041M/Squadror/Year

4 C-8
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TABLE CA4
REPLACEMENT SPARES COST COMPUTATION

VAI6OSC CS13
LIKE/SIMILAR CHANG IN
REPIACEMENT REPAENIT

SPA-RES RELIABI LITY'" NATRIEL" * SPARES
wJC mm. 6 DESRIPION COST x SCALAR x SCALAR CS

42DW 0822 Far, P1s 4,120 .72 1.71 S 5,073

4300O CCP9149 JTIMD 5,610 .82 2.24 S 10,304

43100 PEDING. .is 3,210 .67 2.45 S 5,269

65100 OC-9101F 11104 UP? 10,690 .63 1.50 s 10,102

71D00 CP-9145 GPS 5,120 .81 1.54 S 6,387

71X00 CP-9101F 11101 NAy 2,230 .69 2.43 S 3,739

74AOO CC-9101P AN/APG-68 37,410 .76 1.38 S 39,236

74CDO CP--9101P EXCAJP FCC 18,710 .72 1.90 S 25,595

74HO0 CC-9101F DIU 3,740 .70 1.06 S 2,775

7P4OD CP-9101F ziAlrrhk 24,940 .84 -2.23 S 46,718

74WO00 CC-5763 PIESs 13,720 .72 2. 28 5/22,523
74X00 CP-9101? Aciu 6,240 861.09 A 5,849

675c00 CC-9140 ANAA4 7,840 .93 1.04 .~S 7,583

75X00 PE4DIW. GPJ-5A 14,700 .96 .92 t812,983

76CO0 CC-9140 AsRJi 8,370 .8 .4S1,8

76ED0 CCP-9111 AIR-74 3,770 1 .6 3,125

~AGGEGT MICDICRTIO IMPACT ~/$ 221,50

F-16A WSS BSELINE COT (Table 2, LUne 23, Cb. S 391,000

1-16X KSIP AEPLAWIENT SPARES COT PER YEAR (Table . i 23, $1,112,550

or $2.113PVSouadron

*OProm Table 12

f~ rm Table 13

C--



DEPOT MAINTENANCE (Table 3, Line 26)

AVIONICS MAINTENANCE (Table 3, Line 29)

Materiel Cost - F-16A WSSC COst + Sumrlation of MSIP Avionics
Materiel Cost Inpacts. (See Table C-5)

- $. O8lM/Squadron/Year

TABLE C.5
DEPYT AVIONICS MAINTENANCE MATERIAL WDST WMPUTATION

LIKE/SIMILAR CHANGE IN
DEK7r AVIONICS DEP~T AVIONICS
HAINT. MATRXEL RELIAILT" MATERIEL*** *MAINr. MATRIEL

uc MOD. p DESCRITO COSTr X SCAIAR x SCLRCS

63OD CC-9149 .7rID 1,640 .82 2.24 3,012
WOO0 wmoii Lis 930 .67 2.45 1,527

65X00 CC-9101F " U01"If 3,110 .63 1.50 2,939
71DOO CC-9145 -- S 1,490 .61 1.541,5

71100 CC-9101F UP=4 NAy 650 .69 /4 19
74AO0 CP-9101F PkJ/AP-68 10,900 .76 ... 38 ,432
74CDO CC-9101P IxChP Ft0 5,450 .72 .~1.90 7,456
74HDO CP-9101F DTU 11090 .70 1 0680
741400 CC-910.P LANlITRN 7,270 .84 .. * 2 23 ,' 13,618
74W00 CCP-5763 PLSS 4,000 7222 ~6,566

474X00 CC-9101F ACIU 1,620 6 ~ 1~1,706

w,75C00 CC-9140 AMA14 2,280 4 ,0

76COO CC-9142 ASPJ 2,440 **416

7GE0o CL2?9211 ALA-74 1,1007412 912

AGGRGAT MODFICTIONIMPCT 59, 297

P-16A WSSC BASELINE COT (Table 2, L i rse $ B 22,000

F-16X1 MSIP DEPOT AVIONICS MD1T4l$63 S ~ ~A81.297/Sqiuadron
ftw~ able12 /or 6.08IM/Squadron

**Prop Table 13

-~ Contract Cost -F-16A F-16stX MSIP Depot Avionics Maint.Mat
F -16 Depot Avionics Maint.,,Mat.

- .O66M x $81,297

- . 244M/Squadron/Year

Other Cost - F-16A WSSC Cost x F-16X MSIP Depot Avionics Maint.Mat
F-16A Depot Avionics Maint.Materiel

4- $.028M x $81,297

V'. - $. 103M/Squadron/Year

C-1
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DEPOT MAINTENAWZ (Table 3, Line 26)

AVIONICS MAINTENANCE (Con't) (Table 3, Line 29)

Civilian P&A -F-16A WSSC Cost x F-16X MSIP Depot Avionics Maint.Mat
F-16A Depot Avionics Maint.Materiel

- $.030M x $81,297

- S.11iM/Squadron/Year

Total Depot Avionics
Maint. Cost - Materiel + COntract + Other + (P&A Cost)

- $.081M + $.244M + $.103M + ($.111M
- $. 539M/Squadron/Year

OTHER MAINTENANCE (Table 3, Line 30)

Materiel Cost - F-16A WSSC Cost + Summu~ation of Depot MSIP Non-Engine/
Avionics Materiel Cost Impacts.

- S. 102M/Squadron/Year/

TABLE C.6 6.....
NON-AVIONICS MAINTENANCE MATE-.. CO $ATION

VAMOSC CSCS CHANGE IN
DEP) OTHER DEPOT

WUC MOD I ESCIPTON MATR R~L ITY MAT.- MAINT. MAT.

42DEO 0822 Power, FCS # ,... .72 1.71 1,477

75X00 PENDING GPU-5A $,20 .96 .92 5,494

AGGREGATE MODIFICATION A 1 6,971

F-16A WSSC BASELINE T (Tble 2, Line 30, Columrn B) 95,000

F-16X MSIP DEO OT~HER MAINTENANCE MATERIEL COST =$101,971

or $.102M/Sq.

Contract Cost =F-16A WSSC Cost x F-16X MSIP Depot Other Maint.Mat._
F-16A Depot Other Maint. Materiel

w .0714 x $101 971

= $.07614/Squadron/Year

C-l1



DEFYI' MAINTENANCE (Table 3, Line 26)

OTHER M4AINTENAN'CE (con't) (Table 3, Line 30)

Other Cost = F-16A WSSC Cost x F-16X MSIP-Depot Other Maint.Mat.
F-16A Depot Other Maint. Materiel

m $.046M x $101 971

m S. 049M/Squadron,/Year

Civ.P&A OCost m F-16A WSSC Cost x F-16X MSIP Depot Other Maint.Mat
F-16A Depot Other Maintenance Mat

= $.050M, x $10]1,971
M 5,000

- $. 054M/Squadron/Year

Total Depot Other
M aint. Cost m Materiel + Contract + Other + (P&A &st)

m $.102M + $.076M. + $.049M + $.054 ~ ~ /
= $.28m/Squadron/Year/

GENERAL DEPOT SUPPORT (Tab-- 3

Materiel Cost =F-16A WSSC Cost x F-16X...' 1'P De iAD&nt. Cost
F-I t.-.epot 4rtnance Cost

a $.047M x $3.982/

m $.047M1t
= $.052M/quao ear

Contract Cost - F-16A W .Oust x Depot Maint. Cost Scalar

- S1~ / arorVear

Other Cost - F-16A WSSC Cost x Depot Maint. Cost Scalar
-$.025M, x 1.11
= . 028M/Squadron/Year

Officer P&A m F-16A WSSC Cost x Depot Maint * Cost Scalar
cost a $.031M x 1.11

w $. 034M/Squadron/Year

C-12



GENERAL DEPOT SUPPO)RT (Table 3, Line 31)

Enlisted P&A Cost - F-16A WSSC Cost x Depot Maint. Cost Scalar
= $ .016M x 1.11
- S. 018M/Squadron/Year

Civilian P&A Cost - F-16A WSSC Cost x Depot Maint * Cost Scalar
= $.818 x 1.11
= $. 908M/Squadron/YXear

Total General Depot
Support Cost = Materiel Cost + Contract Cost + Other Cost + (P&A

cost)
a t .052m + $.102m + $.028m + ($.034m + $.O1Bm + $.908m)
= $1. 142M/Squadron/Year

DEPOT INSTALLhTION SUPPORT (Table 3, Line 32)

REAL PROPERTY MAINTENANCE (Table 3, Line 33)

*Materiel Cost -F-16A WSSC Cost x Depot Maint . ....... ....

- $013 x 1.11
= $.014M/Squadron/Year

Contract Cost - F-16A WSSC Cost x Depo.t p t.4o caar
$ .071M x 1.11.............

=$.079M/S uadron/Yea 3

Other Cost a F-16A WSC.. sf Dpt Maint. Cost Scalar
m $.012
= $.013/ 4o~Ya

Officer PwA Cost =S cost x Depot Maint. Cost Scalar

= $.OM x 1.11
001.O~M/Squadron/Year

Enlisted P&A Cost =F-16A WSSC Cost x Depot Maint. Cost Scalar
a $.017M x 1.11
= $. 019m/Squadron/Year

Civilian P&A Cost - F-16A WSSC ost x Depot Maint. Cost Scalar
a $.051M x 1.11
w $. 057m/Squadron/Year

C-13



DEPOT~ INSTALLNTION SUPPORT (Table 3, Line 32)

REAL PRiOPERTY MAINTENACE (con't) (Table 3, Line 33)

Total Real Property
Maintenance Cost a Materiel Cost + Contract Cost + Other Cost + (P&A Cost)

0 .014M + $.079M +_ $.013M1 + ($.O01M + $. 019M + $.057M)
*~ $ .183M/Squadron/Year

OctWtINICATIONS (Table 3, Line 34)

Materiel Cost - F-16A WSSC Cost x Depot Maint. Cost Scalar
- t.O0lM x 1.11
= S. O0lM/Squadron/Year

Contract Cost a F-16A WSSC Cost x Depot Maint. Cost Scalar
a $.000m x 1.11

= .OOOM/Squadron/Year

Other Cost =F-16A WSSC Cost x Depot Maint. ...Scalar ,.

w $.009m x 1.11
= $. OlOM/Squadron/Year

Officer P&A Cost =F-16A WSSC Cost x ? t 1rf 0tScalar
w $.003M x 111oll

Enlisted P&A = .0MSudoVerCost aF-16A WSS~Cs x DePot tlinto Cost Scalar
w $.008 ,.?l
a $.00 9M/Sci c eVYear

.......
Civilian P&A ost F Cost x Depot Maint. Cost Scalar

- * $.3x 1.11

Total Commlnications;
Cost m Materiel Cost + Contract Cost + Other Cost + (P&A Cost)

* -~m $.001M + S.OOOM + $.010M + 3$.003M + $.009M + $010M)
a S. 033M/Squadron/Year

C- 14



- DEPOT INSTALLATION SUPPORT (Table 3, Line 32)

BASE OPERATIONS (Table 3, Line 35)

* Materiel Cost -F-16A WSSC Cost x Depot Maint. Cost Scalar
-$.OllM x 1.11
t .012M/Squadron/Year

Contract Cost P -16A WSSC Cost x Depot Maint. Cost Scalar
*-$.013M x 1.11

$ .014M/Squadron/Year

Other Cost -F-16A WSSC Cost x Depot Maint. Cost Scalar
-$.006M x 1.11
- .007M/Squadron/Year

Officer P&A Cost F-16A WSSC Cost x Depot Maint. Cost Scalar
=$.015M x 1.11

$ .017M/Squadron/Year/

Enlisted P&A Cost F-16A WSSC Cost x Depot. Cost alar
$.030M x 1.1

$.033M/Squadron/Year

Civilian P&A Cost =F-16A WSSC Cost 4 eo i.Cst Scalar
=$.083M x 1.l1
= .092M/Squadron/X..d

* Total Base Operations
Cost =Materie~# +Cntract Cost + Other Cost + (P&A Cost)

$ S0~ ~4 $.007M + ($.017M + $.033M + $.092M)
$:517 ro/ear

/ MEDICAL CARE (Table 3, Line 36)

Medical Care =F-16A WSSC Cost x Squadron Manning Scalar
9 .559M x 1.02
$ .57DM/Squadron/Year

C-15
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- - - --

PCS (Table 3, Line 37)

Officer PCS Cost -F-16A WSSC Cost x Squadron Manning Scalar
= $.204 x 1.02
= $.208M/Squadron/Year

Enlisted pCS cost - F-16A WSSC Cost X Squadron Manning Scalar
a $.335 x 1.02
a 5. 342M/Squadron/Year

Total PCS Cost -Officer PCS + Enlisted PCS
a $.208M4 + $.342M4
U $. 550M4/Squadron/Year

.~ .

C-16.



APPENDIX D. SIGNIFICANT MODIFICATION IMPACT COMPUTATIONS

GUIDNCE: PRESENT THE MATHEMATICAL EQUATIONS USED TO CALCULATE THE O&S COST

IMPACT OF EACH MODIFICATION. IT IS NOT NECESSARY TO PRESENT EVERY

CALCULATION FCR EACH MODIFICATION, SINCE IN MANY CASES THIS WOULD

REPEAT DATA ALREADY PRESENTED IN APPENDIX C.

EACH CALCULATION SHOULD BE EASILY REPRODUCIBLE. HENCE, PROVIDE A

LOCATOR REFERENCE IN PARETHESIS AFTER EACH EQUATION.

POL = % Change Attributable to Modification (En-
gineering Estimate, Section 3.5) x Total
Change in POL costs (Table 3, line 7 - Table
2, Line 7) 11p..I

Below Depot Maintenance = Materiel Ctract Cosi t Other Cost +
P&A cost "

=Materiel Cost SuZWtIon of Individual Modifi-
, .1on Mate.- . St from Appendix C, In-

.." .:. uding A4i i Maintenance, (Table C-i)
Aircraft ation Squadron (Table C-2) +
Componen.- Repair Squadron (Table C-3) func-

X "  . . tions.

Contrac0*st / = Modification DMMH/FH (Appendix A, Table A-I)
- Total Change DMMH/FH (Appendix A, Table A-1)

x Total Change in Contract Cost (Table 3, Line
9, Column C)

Other Cost = Modification DMMH/FH (Appendix A, Table A-i)
Total Change DMMH/FH (Appendix A, Table A-I)

x Total Change in Other Cost (Table 3, Line 9,
Column D Table 2, Line 9 Column D)

P&A Cost = Modification DMMH/FH (Appendix A, Table A-i)
Total Change DMMH/FH (Appendix A, Table A-i)

x Total Change in P&A Cost (Table 3, Line 9,
* Column E, F&G Table 2, Line 9, Column E, F&G)

Instillation Support = Modification DMMH/FH (Appendix A, Table A-i)
Total Change DMMH/FM (Appendix A, Table A-i)

x Total Change in Installation Support (Table
3, Line 18-Table 2, Line 18)

*D-1
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Replacement Spares = Cost by Modif ication f rom Appendix C, Table
c-4.

Depot Maintenance = Materiel Cost + Contract Cost + Other Cost
+ P&A cost

Materiel Cost - Depot Individual Modification Materiel cost
as Derived in Table C-5 and C-6.

Contract Cost - Modification DMMH/FH (Appendix A, Table A-1)
Total Change DMMH/FH (Appendix A, Table A-1)

x Total Change in Contract Cost (Table 3,
Line 26, olumn C - Table 2, Line 26,
Column C)

Other Cost - Modification DMMH/FH (Appendix A, Table A-1)
Total Change DMMH/FH (Appendix A, Table A-1)

x Total Change in Other Cost (Table 3, Line
26, Column D -Table 2, Line 26 Column D)

P&A Cost = Modification DM~~(Appendix..A, Table A-1)
Total Change D~4H (AppendX.*: A, Table A-1)

x Total Change "6 "A cost %~le 31 Line 26,
Column E, F T le 2, -..Une 26, Column E,
F&G)

General Depot Support - Modif~to D~~ Apndix A, Table A-1)
Tot4Ong j*INk (Appendix A, Table A-1)
x 9~ Cag.,i General Depot Support

e 3, Lii3 - Table 2, Line 31)

Depot Installation Support * Moification DMMH/FH (Appendix A, Table A-1)I Total Change DMMH/FH (Appendix A, Table A-1)
x Ttal Change in Depot Installation Support

(ble 3, Line 32 - Table 2, Line 32)

4 Medical Care /= Modification DtM4H/FH (Appendix A, Table A-1)
Total Change DMM~H/FH (Appendix A, Table A-1)

x Total Change in Medical Care (Table 3, Line
36 - Table 2, Line 36)

P(s= Modification DMMH/FH (Appe2ndix A, Table A-1)
Total Change DMMH/FH (Appendix A, Table A-1)

x Total Change in PCS (Table 3,, Line 37-
Table 2, Line 37)

Jd
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